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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 45035, 45692, 45693 


oe Fossil Energy Research Program of the 
Administration, FY 1978. White, 
Development Administration, Washing- 
SA)). Apr 1977. 378p. Dep. NTIS, PC A1l7/MF AO}. 
Energy (FE) Research, Development, and Dem- 
onstration (RD and D) Pro 
Development Administration {ERD IRDA) are expanding in response to 
the national need to Sa ae amounts of clean fossil fuel 
from domestic resources. need for these programs and their 
relationship to other energy research efforts were contained in 
ERDA-48, A National Plan for Energy Research, Develo it, and 
Demonstration, released in the summer of 1975, and in A-76-1, 
A National Plan for Energy Research, Development, and Demon- 
stration, released in early 1976. The update of the National — 
ae was to be available early in 1977. The purpose of this rt is 
rovide additional details on the planned 
in FE. with specific emphasis on the 1978 Budget 
following ov overall program goals: to develop the technology needed 
to make fossil fuels available in the form a quantity and to 
assure that the Nation's fossil fuels resources are developed at 
acceptable economic, social, and environmental costs. These major 
goals have been translated into funding requirements for each of the 


programs. 


44699 Robens coal science lecture, 1976: international co-oper- 
ation in coal research. 25 years’ personal experience. Anderheggen, E. 
hases in development of international cooperation in 
are discussed. ‘Problems and difficulties resulting from 


peration. 
description of the conditions in countries of the European Communi- 
— international cooperation . A few personal remarks of 
author completes the paper. (B 


PROCESSING 
REFER ALSO TO CITATION(S) 44763, 44826, 44874 


=. Use of liquid heat carriers 


tinov, I.S.; Konakotin, V.D. (M 
(USSR) (Engl. Transl.); 22: No. 12, 25-28(Dec 1976). 
“un from Teploenergetika (Moscow); 22: No. 12, 23- 


In recent years investigations into use of liquid heat carrier, 

pene ly oy: liquids, melts of salts, oxides and metals have been 

field of fuel processing. Moscow Power Institute 

carried out, theoretical and experimental investigations into the use 

for processing of solid and liquid fuels (coals, shales, high sulphur 

— fuel oils), melts of — metals and slags from power stations 
and from metallurgical works. 


Souiet In particular, a liquid metal heat carrier (melt of iron, 
aluminium and other metals) is preferred for processing of 
high sulphur oils. Slag melts are most efficient for processing high- 
solid fuels; in this case the excess molten slag may be used in 
stone-casting production for manufacturing slag-felt, decorative 
—— and other items in t demand in the national econo- 
my processing of high-ash fuel with use of molten slag as a heat 
carrier makes it possible to use efficiently not only the organic part 
but also the mineral part of the fuel. 


CARBONIZATION 


‘REFER ALSO TO CITATION(S) 44749, 44751, 44773, 44906 


44701 State and improvement trends in coal tar processing. Pri 
valov, V.E.; Stepanenko, M.A. Coke Chem., USSR (Engl. Tins): 
No. 2, 72-75(1976). 

Translated from Koks i Khim.; No. 2, 51-55(1976). 

The outputs of coal tar in the Soviet Union and other coun- 
tries are determined by the coke outputs, which depend on the 
metallurgical demand. Although progressive means have been 
adopted to reduce the coke consumption in blast furnaces, the 
demand still increases and there are no grounds for expecting coal 
tar supplies to diminish. Improved processing techniques are there- 
fore urgently PO gene . The expected coal tar outputs in Western 
Europe for 197 and 1980, in thousands of tons, are indicated. 


44702 Method of regulating coke-oven batteries heated with lean 
gas. Litvinov, E.M.; Kaftan, S.I.; Vol’fovskii, G.M.; Vasil’ev, Yu.S.; 
Sheshnev, V.G.; D’Yachenko, V.M. (Eastern Coal—Chemical Inst., 
Sverdlovsk, USSR). Coke Chem., USSR (Engl. Transl.); No. 4, 12- 


ranslated from Koks Khim.; No. 4, 12-16(1975). 

The heating systems of coke-oven batteries are gradually 
choked with dust introduced by the blast-furnace gas and coal dust 
carried in by the combustion air and the air sucked in throu, 

ports and leaks in the brickwork. The coal that enters t 
heating nod si is burnt, and the residual ash fluxes the registers, 
— channels and top rows of regenerator checkerwork, thereby 

ucing the live cross-section for gas flow. As the reinforcements 
become worn, leaks develop in _ brickwork, particularly in the 
battery substructure, where between the regenerator 
walls and the base flues. Under the influence of these factors, the 
resistance of the heating system increases to such an extent that, after 
15 to 18 years in commission, the carbonizing period must be 
extended, since the suction provided by the chimney no longer 
suffices to bring in the air required for combustion. The situation is 
vated by the fact that in order to supply more heat to the end 
flues the live section of the sloping channels under all the others 
must be almost halved (by fitting registers 80 to 90 mm thick). A 
method of regulating the heating of coke-oven batteries has been 
developed, whereby the resistance of the heating system is prevented 
from rising with increasing age, the coke output no longer gradually 
decreases and the brickwork is maintained in good condition. The 
perfected method of regulation can be applied to coke-oven batteries 
4 any ay one with side gas entry, heated with lean gas, and exploits 
the advantages of increasing the calorific "value of the 
oan mixture. The reduced suction in the gas regenerators on 
pecs Ae flow and the restricted cross-section of the sloping chan- 
nels on p (except for the end flues) maintain the required heat input 
to the end flues. 


44703 Modernization of cars for taking incandescent coke to dry- 
cooling plant. Kostin, N.P.; Lichinskii, A.P. Coke Chem., USSR 
(Engl. Transl.); No. 4, 35-36(1975). 
— from Koks Khim.; No. 4, 41-42(1975). 
A performance survey of the dry coke-cooling installations at 
the Krivoi Rog, Avdeevka and other coking plants has revealed 
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mining industries in the different countries are analyzed and are 
discussed in relation to how affected the of 
S.; Solyakov, V.K.; Konstan- 
a heat carriers are suitable for processing a great many 
or power generation only and for power generation and 
or different fuels and systems of using them has been 
4623 


4624 ERDA ENERGY RESEARCH ABSTRACTS 


certain weak points as regards the life of components. Being con- 
stantly exposed to high temperatures (from the incandescent coke), 
parts of the gates, dividers and base cones of the car body wear out 
quite rapidly and shorten the useful life of the entire car. The use of 
cast-iron lining slabs in the cars is not up to modern engineering 
standards. The dynamic loads and high temperatures cause i 
and the slabs soon break up and become quite unserviceable. The 
Slavyansk Branch of VNIIMetmash has developed a new car con- 
struction for dry coke-cooling installations, in keeping with the need 
to avoid delays in coke production because of machine faults and 
breakdowns, the specific operating conditions and the need to sim- 
lify maintenance work. The metalwork in the new car body is 
fabricated from a combination of several grades of steel. The lower 
body components, dividers and gates are made from ,corrosion- 
resistant steel Kh18N10T and the upper parts, which carry less load, 
from low-alloy steel 10G2S1D. It is recommended to line the lower 
= of the body with panels of steel Kh23N18. Commercial trials 
ve shown that this steel combines superior heat resistance with 
high resistance to abrasive wear. Merely adopting special steels 
prolongs the period between repairs by a factor of almost four. In 
addition, however, various design modifications have been incorpo- 
rated with a view to simplifying maintenance work. 


44704 Economic effectiveness of lowering the moisture content of 
carbonization charge. Bronnikov, V.K. Coke Chem., USSR (Engl. 
Transl.); No. 4, 38-39(1975). 

Translated from Koks Khim.; No. 4, 44-46(1975). 

Commercial trials were carried out to investigate the influ- 
ence of the moisture content of the coke-oven charge (8 to 15 
percent) on the selling price of the metallurgical coke. A close 
relationship was found between the moisture content of the charge 
and the seiling price of the metallurgical coke. Quite minor vari- 
ations in the moisture content of the charge can significantly alter 
the selling price of the metallurgical coke. 


44705 Practical experience of a new charge preparation scheme. 
Litmanovich, I.M.; Belitskii, A.N.; Plastovets, I.Kh.; Bronnikov, 
V.K.; Zhidko, A.S.; Belov, K.A.; Dyukanov, A.G. Coke Chem., 
USSR (Engl. Transl.); No. 3, 1-3(1976). 

Traslated from Koks Khim; No. 3, 4-6(1976). 

Several coking plants with their own coal washeries have 
adopted separate crushing schemes based on classifying the coals by 
size and confining crushing to the large size fractions. The selectivity 
— is applied only to particle size and little allowance is made 
‘or the —s properties of the individual size fractions subject- 
ed to crushing. Strong lumps high in ash are crushed along with 
weaker low-ash lumps, whereas to obtain high coke quality they 
ought to be crushed separately. The fractions which together consti- 
tute the charge obviously differ in ash, petrographic constitution, 
caking capacity, and ability to form lump coke. In order to optimize 
the coke quality, denser high-ash and lighter low-ash concentrate 
fractions should be crushed separately and io different degrees. Finer 
crushing should be applied to the dense, fusinite-rich lumps of poor 
caking quality, so that the greater than 3 mm size fraction in the 
Pr ed charge will consist mainly of low-ash vitrinite grains of 

igh caking capacity. 


44706 Coke-oven performance on coarsened charge. Shreider, 
E.M.; Temkin, N.E.; Shreider, S.A.; Nazarov, V.V.; Partina, T.V. 
(Cherepovets Metallurgical Plant, USSR). Coke Chem., USSR (Engl. 
Transl.); No. 3, 8-10(1976). 

Translated from Koks Khim.; No. 3, 10-12(1976). 

In order to reach nominal coke output in the coking plant, 
and meet the planned delivery schedules, it has been necessary to 
coarsen the charge to 66 percent below 3 mm. The plant must not 
continue to operate on charge crushed to the 64 to 67 percent level, 
because the brickwork temperatures above the flue level are too low 
and there are serious difficulties during pushing. The optimum 
degree of charge crushing for blends of Pechora coals including 
about 30 percent of coking grades, carbonized in narrow coke ovens 
followed by dry cooling, is 72 to 75 percent below 3 mm. However, 
the weight charged per cycle is less than nominal and amounts to 
only 22.6 to 22.8 tons. If the weight charged per cycle is to be 
increased by leaving the charge coarser, the redistribution must be 
achieved by increasing the 6-3 and 3-1 mm size fraction contents. 
This can be brought about by classifying the incoming coals on a 
finer screen (10 to 15 mm) and installing a high-duty crusher capable 
of reducing the coarse concentrate to 85 to 95 percent below 3 mm. 


44707 Practical experience of batteries with large-capacity coke 
ovens and dry-cooling facilities. Shreider, S.A.; Ershov, N.A. (Chere- 
povets Metallurgical Plant, USSR). Coke Chem., USSR (Engl. 
Transl.); No. 3, 11-13(1976). 

Translated from Koks Khim.; No. 3, 12-14(1976). 

A description is presented of modifications made in the oper- 
ation of coke oven batteries including the charging of the ovens. 
Improvements have been made in the transport of the charge to the 
ovens and in the removal of the coke produced. New batteries are 
under construction incorporating the changes tested. 


44708 


x CoN Kharkov). Coke Chem., USSR (Engl. Transl.); No. 3, 14- 
19(1976). 

An experimental study of the high- ture hi 
(HTHS) met of calcining pitch coke has led to mathematical 
relationships between the quality and structure of the product and 
the finishing temperature in the pitch-coke ovens and final ini 
conditions. Pitch coke with a relatively disordered structure 
high hydrogen content is preferable for HTHS calcining; its final 
structure develops more rapidly and to higher quality levels than 
when the original structure is harder (more highly ordered). Im- 
provements have been made to the commercial CDCPC process, as 
a result of the laboratory findings; they offset the calcining losses in 
the CDCPC equipment, reduce the power consumption in the pro- 
cess, and speed up the production of pitch coke by 20 to 25 percent. 
Commercial trials on CDCPC-calcined pitch coke at the Urals 
Aluminum Works have shown a reduction in the consumption for 
anode mass production and improvements in the mechanical strength 
and electric resistivity of the product, together with a reduction in 
the specific anode mass consumption per ton of aluminum made. 


44709 Rebuilding pitch—-coke ovens without shutting the shop 
down. Chernov, V.F.; Litvin, V.V.; Levchenko, A.T. (Ch vets 
Metallurgical Plant, USSR). Coke Chem., USSR (Engl. Transl.); No. 
3, 20-21(1976). 

Translated from Koks Khim.; No. 3, 20-21(1976). 

The pitch-coke ovens were kept in service for eleven years, 
against the three to five envisaged by the designers. Overhauls 
without a complete shutdown must be carried out on two blocks at a 
— the standard plans should provide a reserve site for two 

locks. 


44710 Technical progress and increased effectiveness in carbon- 
ization plants. Silka, A.N.; Minasov, A.N.; Borodin, M.V.; Ivanov, 
B.V. Coke Chem., USSR (Engl. Transl.); No. 2, 76-79(1976). 

Translated from Koks i Khim.; No. 2, 56-60(1976). 

The country’s carbonization industry has been highly success- 
ful in recent years in following the basic objectives laid down by the 
24th CPSU Congress by increasing its output, raising its technical 
standards, intensifying production processes, and improving manage- 
ment and planning. About 80 percent of the entire coke output is 
made in plants that produce more than 3.0 million tons/year of 
saleable coke at 6 percent moisture. New and progressive technical 
innovations have been commercially exploited to raise technical 
standards and make the industry more effective. 


44711 Carbonization plant progress control system. Simonov, 
N.F.; Kostenko, M.I.; Levchenko, I.1.; Sokal'skii, Yu.V.; Stepanov, 
Yu.V.; Nazarenko, V.Ya. Coke Chem., USSR (Engl. Transl.); No. 2, 
80-83(1976). 

Translated from Koks i Khim.; No. 2, 61-64(1976). 

The basic purpose of progress control is to keep every shop, 
department, section, and unit in balance and maximize the technical 
and economic performance of the undertaking. Carbonization is a 
continuous process, and plant progress control constitutes a set of 
organizational and technical measures whose volume and scope 
depend on the nature of the processes, the amount of equipment 
used, the degree of automation, the management structure and so on. 


44712 Blends with higher proportions of poor-caking coals. 
Leonov, A.S.; Taits, E.M.; Davydov, V.P.; Naumov, L.S.; Kos- 
tenko, A.R.; Akulov, P.V.; Grigor’ev, N.P.; V.B.; 
ae” V.N. Coke Chem., USSR (Engl. Transl); No. 1, 3- 

Translated from Koks i Khim.; No. 1, 3-5(1976). 

The more plentiful poor-caking coals can be used in higher 

ions without detriment to coke quality or blast-furnace per- 
formance by adjusting the blend compositions to make fullest use of 
the available caking capacity of the coals. Increased savings can be 
made by carbonizing the two types of blends in two separate coke- 
oven plants rather than as streams in the same plant. The over-all 
grade constitution of the coals supplied to both plants should be 
examined and the supplies reallocated so that each plant can make up 
a blend of the appropriate composition. 


44713 Conditions for thermal charge preparation in fluidized 
beds. Semenenko, V.D..; Belyakov, V.L; Zbykovskii, I.I.; Pokrovs- 
kaya, F.I. Coke Chem., USSR (Engl. Transl); No. 1, 6-9(1976). 
Translated from Koks i Khim.; No. 1, 5-8(1976). 
The type of apparatus and operating conditions used for 
thermal charge preparation will determine the future of the process 
in the carbonization industry. Fluidized-bed units with numerous 


mz Investigation and improvement of commercial pitch—coke 
calcining in a carbonization plant. Lobov, A.; Mishin, E.N.; Chernov, 
| V.V. Scientific-Research_Coal—Chemi- 
advantageous features are available, including: the high heat- and 
mass-exchange rates attained by fluidization; large unit capacities 
(heat inputs up to 60 million kcal/hr and throughputs up to 1000 
tons/hr); low particle velocities in the bed (giving a minimum 
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equipment is very safe to operate, si are no mo 
On the other hand, it is q che widely held that fluidized 


44714 
Mykol'nikov, 1.A.; Alekseev, Coke Chem., USSR (i 
Transl.); No. 1, 14-15(1976). 
Translated from Koks i Khim.; No. 1, 12-13(1976). 
Optimum carbonization conditions known 


w the distribution during 

cess, y charge properties or condi 

are variable. However, means are not always av: le 
reliable in-process monitoring of temperature conditions i 
oven batteries. There are two basic approaches to the moni 

lem: one can take optical pyrometer at the base of 

ue (process monitoring once shift) or embed chromelal 
thermocouples in the axial plane of _ ic cake- 
temperature monitoring). The uniformity of ing i 
widely evaluated by visual observation. 


44715 Heat consumption carbonization. Kvasha, A.S.; 
Kal’yanov, K.G.; Zubilin, 1.G.; Koznine, VV. Coke Chem., USSR 
(Engl. Transl.); No. 1, 16-19(1976). 

Translated from Koks i Khim.; No. 1, 13-16(1976). 

The ——a industry urgently requires the means for 
correctly recording its production and consumption of processing 
gases. Inaccurate met are currently used in determining both the 
calorific values of the gases and their consumptions for various 
purposes, including coke-oven battery heating, with the result that 

ific performance indices are seriously distorted and it is impossi- 
ble to make accurate comparisons between the thermotechnical 
performances of coke-oven batteries in different plants. 


44716 Hydraulic conditions in the heating systems of underjet 
heated on coke-oven Litvinov, E.M.; Kaftan, 


coke-over batteries gas. 
S.I. Coke Chem., USSR (Engl. Transl.); No. 1, 20-25(1976). 


Translated from Koks i Khim.; No. 1, 16-22(1976). 

Data obtained during operations on the hydraulic 
conditions in the end sections of the heating system in underjet coke- 
oven batteries have been analyzed to establish a method of evaluat- 
ing the readings and more particularly to derive a useful representa- 
tion of the resistances set up by the various and elements in the 
end sections. This should to some extent facilitate a similar resistance 
analysis of the inner sections. The pressure readings usually taken in 
the major zones of the heating system in underjet coke-oven batter- 
ies for the purposes of heating regulation are inadequate for — 
@ complete representation of their hydraulic characteristics. A 
plete representation of the hydraulic conditions in the inner —_ 
erator sections can only be derived from direct ex tal data 
obtained on batteries actually in commission. The desi of un- 
derjet batteries should deuty consider the possibility of taking 
pressure-difference measurement in the inner sections of the regen- 
erators across the entire walls, for eventual use as a measure 
of the gas volumes reaching each individual flue. 


44717 Changing pushing sequences in coke-oven bat- 
teries. Bronnikov, V.K.; Nazarenko, B.G. Chem.,.USSR (Engl. 
Transl.); No. 1, 26-27(1976). 
Translated from Koks i Khim.; No. 1, 22-23(1976). 
consider the theoretical and and practical 
aspects o' ) of changing over from one pushing sequence 
to another. The data show that the c’ er from the 9-2 to the 2- 
1 sequence involves pushing some ovens after a shortened 
and other means must be found to increase the 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 44838, 44839, 44840 


44718 (FE—1777-4) Feasibility q © of pre-combustion coal 
cleaning re chemical comminution. 


Howard, P.H.; 


Univ. Research Corp., N.Y. 
(USA)). Nov 1976. Contract EX-76-C-01-1777. 131p. Dep. NTIS, 


due to chemical vs mechanical (1'/2", */s", or 14 mesh top size) size 
reduction were developed for the coals using float/sink techniques. 
Chemical comminution was able to Uberene more pyrite and a 
comparable amount of ash than mechanical crushing to the same size 
consistency. Economic estimates of a 1000 ton/hr chemical treat- 


refining of SRC ap Po fuels. Quarterly _— 
to progress report, 

ber—December 1976. Greskovich, E.J. (Air Products and Chemicals, 
Inc., Allentown, Pa. (USA). Corporate Research Dept.). Jan 1977. 
Contract EX-76-C-01-2003. 23p. Dep. NTIS, PC A02/MF AOI. 

Results of desulfurization and denitrogenation tests on sol- 
vent-refined coal are reported. The experiments were run with SRC 
in a solvent and with given hydrogen flow rates, temperature and 
pressure conditions. Detailed results are given. (LTN) 


44720 (FE—2028-6) Kinetics and mechanism of desulfurization 
and denitrogenation of coal-derived liquids. Quarterly report, June 20, 
1976—September 19, 1976. Gates, B.C.; Katzer, J.R.; Olson, J.H.; 
Kwart, H.; Stiles, A.B. (Delaware Univ., Newark (USA)). 1 Oct 
= Contract EX-76-C-01-2028. 48p. Dep. NTIS, PC A03/MF 
Two high-pressure flow microreactors are functioning effi- 
ciently in studies of dibenzothiophene hydrodesulfurization and 
quinoline hydrodenitrogenation. Assembly of a third microreactor is 
scheduled for completion in about three months. Dibenzothiophene 
hydrodesulfurization at conditions such as 1,000 psig and 300-350°C 
takes place in the absence of mass transfer influence. The rate is 
surprisingly high, requiring temperatures of 300°C or less for deter- 
mination of differential conversions with the existing apparatus. 
Batch reaction studies have shown that nitrogen removal from 
quinoline is characterized by an apparent activation energy of about 
20 kcal/mole, whereas the rates of accompanying hydrogenation 
reactions are almost independent of temperature. Nitrogen removal 
from acridine and from carbazole is much slower than nitrogen 
removal from quinoline; the outer rings of the three ring com 
(acridine and carbazole) are hydrogenated relatively rapidly. 


44721 Development of the magnetic drum separator performance 
line. Baker, J.W. (Australian Coal Research abs. Ltd., Sydney). 
Mine Quarry; 6: No. 2, 52, 54, 56(Feb 1977). 

Magnetite is used in coal preparation to provide a dense 
medium for cyclone and bath operation. The magnetic properties 
play no part in the attainment of a particular medium relative density 
in the p tion process but provide a means of recovering and 
concentrating the mineral from the process circuit. Suppliers of 
equipment using magnetite medium claim that the magnetite losses 
should be in the order of 0.5 to 1.0 kg per tonne of raw-coal feed. 
However, magnetite losses exceeding 5 kg per tonne have been 
reported. The reasons for these losses are often not clearly defined 
but may be due to variations in the quality of the magnetite supplied. 
The purpose of the work undertaken by ACIRL was to correlate the 
results of laboratory tests with the loss of a © that occurs 
during plant operation, particularly at the magnetic drum separator. 


HYDROGENATION 


— (FE—233-3) Phase equilibria in coal hydrogenation sys- 

report, October—December 1976. Kobayashi, R. 
(Rice Univ. Houston, Tex. (USA). Dept. of Chemical , 
1976. Contract EX-76-S-01-2334. 10p. Dep. NTIS, PC A 


AOl. 

The Apo of this program is to investigate the thermody- 
namic properties of chemical mixtures in coal hydrogenation systems 
and to provide fundamental information for process development 
and equipment design in coal liquefaction plants. Specifically, the 

research is to measure vapor-liquid equilibria including K 
values, dew point and ae solubility in chemical components 
and their mixtures. The phase equilibria studies and determination of 
K-values will be made using a gas-liquid perturbation chromato- 
graphy technique. Preparation of ultra-high purity materials for 
these equilibria studies will be accomplished with new zone refining 
— to be developed. Purity will be established by freezing 
point determination. High purity materials are needed for 
the K-value and solubility studies because of the extreme sensitivity 
of physiochemical properties to composition. Hz solubility in coal 
components and mixtures will be measured via specially designed 
apparatus combining an equilibrium cell with a high precision trans- 
fer pump. In addition to providing broad range solubility data, this 

will allow the determination of extrapolative K-values to 

pure hydrogen and polyaromatic systems. Dew points of simulated 
and actual mixtures from coal hydrogenation processes will be 
measured to provide additional data for K-value evaluation. The 
will be statistically evaluated and correlated to maxi- 
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comminution in the bed itself and ing entrainment and gas- 
iform pro- 
efficiency 
iple. The 
parts. 
equip- 
the 
ngl. 
© a correc perature distribution in e cake. It is therefore 
- to determine the final 5 inside the cake and 
degree of finishing of the coke. There are two possibilities, i.e., 
raising the heating temperature or using an alternative longer car- 
bonizing period. At the time of the changeover, it is essential to 

work within a specified range of carbonizing periods. 

This report examines the technical and economic feasibility of 
using chemical comminution (fragmentation) as a commercial 
method of pre-combustion coal —s Four different coal seams 
were examined. Comparisons between liberation of pyrite and ash mize its usefulness. 
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44723 (FE—2034-6) Catalytic hydrogenation of coal-derived liq- 
uids. Interim report, December 1976—February 1977. Berg, L.; 
McCandless, F.P. (Montana State Univ., Bozeman (USA)). Mar 
1977. Contract EX-76-C-01-2034. 41p. Dep. NTIS, PC A03/MF 
AOl. 

It is the objective of this research to convert coal to clean 
distillate fuels. This te ser will be limited to research on products 
from existing coal liquefaction processes. The results of batch tests of 
COED tar with sixteen different hydrocracking catalysts are report- 
ed as well as that from three catalysts tested in the continuous 
reactor. In a typical result Harshaw’s Ni-4401 catalyst removed 76 
percent of the sulfur, 37 percent of the nitrogen and converted 79 
percent of the feed to material boiling below 700°F Three commer- 
cial and one laboratory catalyst were tested with SYNTHOIL in 
five batch runs and one continuous run. The “best” catalyst gave a 
67 percent conversion to material boiling below 700°F when hydro- 
cracked at 450°C and 800 psi. The results of batch tests with nine 
catalysts and continuous reactor tests with five different catalysts on 
SRC vacuum flash feed are reported. Shell’s number 324E 1/16” 
catalyst removes 39 percent of the nitrogen, 71 percent of the sulfur 
and gives 77 percent conversion to material boiling below 700°F 
The results of treating SRC with thirty different catalysts are report- 
ed. Conversions to liquid product boiling below 700°F of 22—31 

cent, desulfurization of 35—53 percent and denitrogenation of 
8—35 percent were obtained. 


GASIFICATION 
REFER ALSO TO CITATION(S) 44754, 44793, 45348 


44724 (ANL—77-5) Materials Science Division coal technology 
ninth quarterly report, October—December 1976. (Argonne National 
Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 68p. Dep. 
NTIS, PC A04/MF AOI. 

Research on ceramic and refractory materials is reported in 
sections on evaluation of ceramic refractories for slugging gasifiers 
nondestrictive evaluation methods for coal conversion processes, 
corrosion behavior of materials in coal-conversion processes, erosion 
of materials in coal-conversion processes, and component perfor- 
mance. (JRD) 


44725 (COO—2933-1) Studies of fundamental factors controlling 
catalyzation of reactions of gases with carbonaceous solids. First 
progress report. Fisher, R.M.; Shirley, C.G.; Szirmae, A.; Mahoney, 
J.V.; Schwerer, F.C. (United States Steel Corp., Monroeville, Pa. 
Research Lab.). Apr 1977. Contract EY-76-C-02-2933. 83p. Dep. 
NTIS, PC A05/MF 

Flakes of natural graphite exposed to various H2-H2O-He 
atmospheres at temperatures from 650 to 1100°C after deposition of 
small particles of iron have been examined in the SEM and MVEM. 
The characteristics of surface channels resulting from iron-catalyzed 
reactions producing CO and/or CH, appear to depend on tempera- 
ture and to a lesser extent on P/sub H2O/ level. Very narrow, 

allel-sided channels catalyzed by small iron particles, initiated at 
ledge steps on the cleaved graphite, take on (11 anti 2 0) directions at 
low temperatuses and in moist atmospheres, whereas at high tem- 
peratures broad wavy tracks result from movement of large parti- 
cles. Very broad reaction zones are wetted by an unknown iron- 
silicon phase forming thin ribbons of what appear to be single 
crystals on samples heated in dry He at 110°C. Simple models of 
iron-catalyzed channeling reactions have been examined on the basis 
of heat balance, gas diffusion, surface migration and other consider- 
ations to define limiting conditions and suggest new experimental 
observations. 


44726 (FE—1207-30) Gas generator research and dev 
BI-GAS Process. 68th monthly progress report, April 1977. (Bitumi- 
nous Coal Research, Inc., Monroeville, Pa. (USA); Phillips Petro- 
leum Co., Homer City, Pa. (USA)). May 1977. Contract EF-77-C- 
01-1207. 57p. Dep. NTIS, PC A04/MF AOI. 

The continuing objective of this program is to develop pro- 
cesses for gasifying coal to produce high-Btu pipeline gas. Laborato- 
ry-scale coal gasification experimentation is conducted concurrently 
with process and equipment development. With the aid of engineer- 
ing subcontractor(s), a BI-GAS pilot plant facility has been desi; 
and construction has been completed. Startup of this facility is in 

rogress at the present time. A life test of four separate catalysts was 
initiated April 13 and will continue into May 1977. Valuable infor- 
mation was obtained concerning the heat-transfer characteristics of 
finned versus unfinned heat exchangers. The original conclusion that 
the overall heat-transfer coefficient for the bare-tube loop was 
approximately four times larger than the finned-tube loop was con- 
firmed. In addition, the on-line catalyst and gas sampling system was 
utilized several times during the test and provided considerable 
insight into the phenomenon of catalyst attrition and the importance 
of methanation and shift reactions in different zones. Analytical and 
data processing services continued in support of the overall pro- 
. Slag viscosity determinations were made on mixtures of 

ud ash and limestone. 


44727 (FE—1207-P29) BI-GAS pilot 
October—December 
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plant program. Interim 
report, 1976. Hull, D.E. (Ingersoll-Rand Re- 
search, Inc., Princeton, N.J. (USA)). Feb 1977. Contract EX-76-C- 
01-1207. 15p. Dep. NTIS, PC A02/MF AO1. 

Problems encountered in starting up the BI-GAS coal gasi 
cation pilot plant at Homer City, Pa. are described. It is concluded 
that there are no major problems evident that materially jeopardize 
the achievement of program objectives. (LTN) 


44728 (FE—1767-T8) Mixing and gasification of coal in en- 
flow systems. Quarterly technical progress report No. 8, 1 


(Brigham Young Univ., Provo, Utah (USA). Dept. Chemical 
Contract EX-76-C-01-1767. 28p. Dep. 


Engineering). 15 Jan 1977. 
NTIS, PC A03/MF AO1. 

This report presents work accomplished to investigate mixing 
and gasification of coal in entrained flow systems. Coal feeder drive 
units were installed and all facility wiring was completed. Assembly 
of the facility for nonreactive check-out tests was completed while 
various primary-secondary injector pieces were fabricated. A water- 
quench probe stem was designed, including a novel method for 
installing and servicing the probe within the reactor. Evaluation of 
the effects of the quench-water on gas and particle samples was 
initiated. Additional independent proximate and ultimate analyses of 
the bituminous test coal were obtained from the U.S. Geological 
Survey, together with a detailed elemental analysis of ash constitu- 
ents. Analysis of ash or a less volatile component of ash as a icle 
tracer material was continued. A literature review of sulfur and 
nitrogen pollutants from coal gasifiers was completed. Analysis of 
the completed nonreactive, nonrecirculating test data was continued. 
Properties of the jet centerline decay of argon tracer and particle 
concentrations were determined for each set of experiments. The 
first eight experiments for nonreactive, recirculating jets were con- 
ducted. Problems with particle measurements were resolved. These 
first results imply that the recirculating flow significantly increases 
the rate of mixing of the primary and secondary gases. Convergence 
difficulties were encountered with the one-dimensional, coal gasifi- 
cation model code (1-DICOG). Following a technical review, a 
generalized int ‘gem scheme (EPISODE) for non-linear, stiff ordi- 
nary differential equations was obtained from Argonne National 
Laboratories and integrated into 1-DICOG. Evaluation of the re- 
vised solution technique was initiated. 


44729 (FE—1770-19) Computer modeling of coal 

reactors. Quarterly technical progress report, June 1, 1976—Septem- 
ber 30, 1976. Blake, T.R. (Systems, Science and Software, La Jolla, 
Calif. (USA)). Oct 1976. Contract EX-76-C-01-1770. 52p. (SSS-R— 
77-3048). Dep. NTIS $4.50. 

Work was continued to develop and ly computer codes, 
based upon continuum theories of multiphase flows, to the perfor- 
mance of fluidized bed and entrained flow reactors for coal gasifica- 
tion. Research related to the fluidized bed computer code included 
minor modifications to the two-dimensional thermohydrodynamic 
numerical model, continued formulations of constitutive equations, 
interaction functions for solid particle-gas flows and formulations of 
single particle-gas heterogeneous reaction models. A major revision 
of a homogeneous chemical reactor model to represent transient, 
constant volume, isothermal reactors was made and this homogen- 
eous reactor model was used to study chemical © optimiz- 
ation. The work on the entrained flow computer model was primar- 
ily directed to a review and summary of existing theoretical and 
experimental studies on entrained flow gasification and to the initial 
pears sa of the conservation equations for multidimensional en- 
train ws. 


44730 (FE—2229-3) Surface structure and mechanisms of gasifi- 
cation catalyst deactivation. Quarterly report, August—October 1976. 
Reucroft, P.J.; Bradley, E.B.; De Angelis, R.J.; Sargent, G.A. (Ken- 
tucky Univ., Lexington (USA)). Dec 1976. Contract EX-76-C-01- 
2229. PC A04/MF 

L Auger system has been delivered and installed 
and preliminary studies to evaluate the capabilities of the Auger 
technique have been carried out. The ESCA studies on coprecipitat- 
ed catalysts have continued. Studies have dealt with the oxygen 1s/ 
sub 1/2/ spectra that can be observed in catalyst samples nickel 
oxide standard —. Corrected binding energies, which allow for 
sample charging effects have been estimated for some of the stan- 
dard samples. Additional work has been carried out to develop 
computer programs for evaluating intensity variations in diffracted 
beams that arise due to different atom types in the surface structures. 
An x-ray diffraction technique has been developed which allows 
calculation of the coherent diffracting particle size and mean square 
strain from a single diffraction profile. The effective particle size, 
obtained for unreduced catalysts in the as-received and sintered 
conditions by this method, is compared with those obtained from the 
half breadth of the profile and the initial slope of the Stokes’ 
corrected cosine ients of the profile. Infrared spectra of 
unreduced catalysts dispersed in a KBr matrix have been obtained 
and compared with similar data obtained for standard samples. It is 


October 1976—31 December 1976. Smoot, L.D.;; Hanks, R.W. 


OCT. 15, 1977 


complex silicate in the silica-supported catalysts. 
44731 (FE—2240-14) Wet methanation evaluation. Final report. 
Series No. I: E-2. Tse, M.Y. (Braun (C.F.) and Co., Alhambra, Calif. 
(USA)). Oct 1973. Contract EX-76-C-01-2240. Tp. Dep. NTIS, 
A02/MF AOl1. 

and to 


Part of the evaluation work on methanation 
identify those processes that show commercial 
ommend further development work where justified. In an ini 
were compared. These were the recycle, the cold and the 
combined recycle and cold quench. It was pod wie bo t the 
recycle is the least attractive. cold quench is about a send-off 
with the combined process. In the present study, the economics of 
the combined process have been updated for use as a reference for 
comparison against wet methanation. The study shows that for an 80 
MMSCFD gasification plant, wet methanation requires about 
$3,600,000 more capital leanne and $620,000 per year more 
operating costs than the combined process. It was concluded that the 
addition of wet methanation to the research program is not justified 
at this time. It will be reconsidered if some particular circumstance 
develops which indicates an advantage for wet methanation which is 
not apparent at this stage of process development. The potential 
advantages of wet methanation over combined recycle and cold 


PC 
is to 
itial 


44732 (FE—2240-16) Carbonyl formation in coal gasification 
plants. Interim report. Series No. V: A-1. Sirohi, V.P. (Braun (C.F.) 
and Co., Alhambra, Calif. (USA)). Dec 1974. Contract EX-76-C-01- 
2240. 16p. Dep. NTIS, PC A02/MF AO1. 
As the Evaluation Contractor for the ERDA-A.G.A. coal 
gusiticaton program, C. F. Braun and Co. has reviewed the possibil- 
us concentrations of nickel or iron carbony’ 
to recommend steps for preventing such a hazard. This report 
summarizes the results of that review and presents the associated 
a Possible hazards in coal gasification plants are 
pa Big 9 Nickel and iron carbonyl formation present three 
problems. The first is the hazard to personnel. Earbonyls are 
highly toxic. Chronic inhalation of concentrations below 1 ppM in 
ait for extended periods of time ts suepacted of producing cancer of 
the lung and sinuses. The second type of problem is 
damage to catalysts, either by removal of active iron or nickel in the 
formation of — * or by the deposition of iron or nickel 
materials from the yo oye of carbonyls formed upstream. 
The third problem related to carbonyl formation is corrosion of 
carbon stee' 


pressure to form iron 


44733 (FE—2240-63) Evaluation contractor for joint ERDA- 
A.G.A. coal gasification program. Quarterly technical progress report, 
October—December 1976. Detm Detman, R. (Braun (C.F.) and Co., Al- 
hambra, Calif. (USA)). Jan 1977. Contract EX-76-C-01-2240. 24p. 
Dep. NTIS, PC A02/MF AO1. 

ceptor, BI-GAS, and Synthane. Runs on subbituminous coal 
completed atthe HYGAS plant and plans were made process an 
Illinois bituminous coal CO: Acceptor plant made runs on a 
Texas lignite and Wyodak subbituminous coal. The BI-GAS and 
Synthane plants have both initiated operations on Rosebud subbitu- 
establish steady-state conditions and obtain heat and material balance 
and commercial design. A report on total sulfur recovery 
was submitted to A-A.G.A. Mec! 
mendations were updated and development 
point of decisions by ERDA for proceeding wi 

elopment subcontracts. Factored estimates for commercial 


materials 
initiated similar activities in the area of environmental standards. 


evaluation and conceptual design, Phase I. technical pro- 
gress report, 15 July—15 October 1976. (Bechtel ., San Francis- 
co, oe (USA)). Jan 1977. Contract EX-76-C-01-2370. 166p. Dep. 


between coal mining and coal conversion. For Appalachia, two 
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feasible alternatives for providing large quantities of coal were 
identified; from large, contiguous, integrated coal mining complexes 
and from isolated mines —_ over a specific region or regions. 
Integrated complexes would provide coal to adjacent coal conver- 
sion plants. Regional mines would likely supply coal to remote 
conversion plants involving a major transport operation. For this 
movement, rail, barge, slurry pipelines, or combinations of these 
methods are possible transport alternatives. To define coal oper- 
ations required within the mining-conversion interface, major oper- 
ations categories were established. For the integrated mining-con- 
version alternative these include coal mine, coarse coal, fine coal, 
and solid wastes operations. For regional mining, these include 
underground and surface coal mine collection, coal transport, coal 
slurry, coarse coal, fine coal, and solid wastes operations. Operations 
associated with these categories are sufficient for design of the 
interfaces currently proposed for 24 gasification processes and 9 
uefaction processes and include transport, coal preparation, stock- 
piling. reclaiming, blending, handling, etc. Three cases have been 
recommended for conceptual engineering and cost estimating. 


44735 Effect of hydrothermal environments on the erosion of 
castable refractories. Wiederhorn, S.M.; Fuller, E.R. Jr.; Bukowski, 
J.M.; Robbins, C.R. (NBS, Washingtor, DC). Am. Soc. Mech. Eng., 
[Pap.]; No. 76-WA/Mat-4, 1-4(1976). 

Hydrothermal environments are expected to adversely affect 
the erosive resistance of castable refractories intended for use in high 
wear areas of coal gasification plants. The erosive wear behavior of 
two grades of refractories proposed for such use was studied at room 
tempeature after exposure of the refractories to high-pressure steam. 
Wear occurs primarily in the cement phase that bonds the more 
wear-resistant aggregate. The wear resistance of the refractories 
depended on the chemical interactions between the cement and the 
high pressure stream. Although chemical changes were observed to 
occur on both refractories, the wear resistance was found to de- 
crease only in those cases for which the strength of the cement phase 
was substantially reduced. 15 refs. 


44736 (NP—22015) Coalcon Clean Boiler Fuels (Illinois 
t. of Business and Economic Development, Springfield (USA)). 
[nd]. ty ow Division of Energy, Springfield, IL. 

Division of Energy of the Illinois Department of Busi- 
ness and Economic Development has formally reviewed the Coal- 
con Clean Boiler Fuels Demonstration Plant proposal and recom- 
mends that the Energy Resources Commission approve its recom- 
mendation of $25 million to the Coalcon Consortium. This request is 
the result of an extensive technical and economic analysis of the 
project and the rt reviews this analysis. The purpose of the 
report is to inform the Illinois Energy Resources Commission of the 
terms of the project proposal, the technology involved, anticipated 
problem areas, and foreseeable economic benefits (long and short- 
term), to the state of Illinois. 

44737 (NP—22019) Coal conversion technologies. Grandys, K. 
of Business and Economic Development, Springfield 
SA)). 1 1 Sep 1975. 28p. Illinois Div. of Energy, Springfield, IL. 
Division of Energy, Department of Business and Eco- 
nomic Gevcipeent has as one of its primary goals, the advance- 
ment of technologies which will expand the utilization of Illinois 
coal. A number of options are available to achieve this goal—all of 
which must be examined with care. Coal gasification and liquefac- 
tion are certainly two of the most exciting options available. With 
the recent escalation of energy costs, and the spectre of continual 

shortages of conventional sources of energy, these processes 
more viable each year. The urgency to overcome numerous techni- 
cal problems is now matched by the additional challenges of provid- 

ing an economically attractive alternate to conventional ener 
sources. The State of Illinois, through the use of its $70 million 
bonding authority will attempt to expedite answers to both the 
technical and economic problems. This report is intended to give the 
reader a brief overview of the most promising technologies in the 
fields of coal gasification and liquefaction. It should become obvious 
that the amount of work done in — in wide 
spectrum of processes. Continued efforts undoubtedly result in a 
-— pared industry that has the potential not only to revitalize the 

for 


44738 ple Critical component test facility 

advance planning for test modules. (Oak Ridge Nationa: Lab., Tenn. 
SA)). May 1977. Contract W-7405-ENG-26. 144p. Dep. NTIS, 
A07/MF 

Components with improved performance and reliability are 
needed in proposed coal-conversion demonstration plants. An ad- 
vance-planning study was performed for the conceptual design of 
component test modules on a non-site-specific basis. Test module 
designs were studied for four classes of equipment: lock hopper 
valves, slurry pumps, gas cleanup systems, and solids feeders. Pre- 

engineering concepts were developed for the test modules: 
basic materials, equipment, and instrumentation and control require- 


¢ 
¢ 
— 
concepts on Western coal were estimates on 
Eastern coal, with the exception of Lurgi, were completed and 
forwarded to ERDA-A.G.A. for review. Work was started by Lurgi 
on the Eastern coal design. The CO: Acceptor design for lignite was 
7 and the Lurgi design for lignite was started. Braun 


ments were identified, and equipment and materials costs were 
estimated. (DLC) 

44739 (ORNL/TM—5883) Coal Technology Program progress 

report, March 1977. (Oak Ridge National Lab., Tenn. (USA). May Ma 
1977. Contract W-7405-ENG-26. 37p. Dep. NTIS, PC ‘A03/MF 


AO0l. 

In the final hydrocarbonization experiment with Wyodak 
subbituminous coal, the coal was hydrocarbonized at 1100°F and 
300 psig in the recirculating fluidized bed. Two-dimensional pyroly- 
sis behavior of an eastern bituminous coal (Pittsburgh seam) contin- 
ues to be examined. Results to date indicate that swelling is signifi- 
cantly more pronounced at very low heating rates. Several activities 
in progress are related to inspection techniques for wear- and pro- 
cess-resistant coatings. Experimental investigations of fireside corro- 
sion on tubing none a “fluidized bed combustor have proceeded with 
metallographic examination and analyses of the scale formed during 
the test exposure. Methods for 
ing tube wall thickness and scale thickness were solael Dabo Failure 

revention and analysis work was aimed at several parts from the 
Solvent Refined Coal Plant in Ft. Lewis, Washington. The mechani- 
cal design of the gas-fired potassium boiler system was completed 
with the issue of the last four drawings. One electrical and five 
instrument and control drawings were completed and some fabrica- 
tion work was completed. Surveys of industrial coal conversion 
capabilities continued with emphasis on rotating components, valves, 
hot gas cleanup devices, and heat recovery equi t. Process and 
program analysis research studies continued with work on low-Btu 
esa direct combustion, advanced power conversion, lique- 
action, high-Btu gasification, in-situ gasification, and beneficiation. 
In the fossil energy environmental project, a first draft of a landfill 
assessment report was issued for review. Work continued on the 
Environmental Monitoring Handbook and Pipeline Gas Program- 
matic Assessment. 


44740 oo Initial environmental test plan for source 
assessment of coal gasification. Final report, Jun 1973—Dec — 
Attari, A.; Mensinger, M.; Pau, J. (Institute of Gas Technolo; 
Chicago, ill. (USA)). Sep 1976. Contract EPA-68-02-1307. 1 
NTIS, PC A07/MF AOl1. 

An initial source assessment environmental test plan, devel- 
oped to investigate the fate of various constituents during coal 
gasification is described. The plan is an approach to the problems 
associated with sampling point selection, sample collection, and 
sample analysis which is based on a HYGAS-type process. The 
report includes a general process description, process steps, effects of 
— conditions, sampling, analytical methods, and significance 

results. In order to be implemented, this environmental test plan 
would have to be integrated into the operating program of _— 
facility. Although this integration has not taken place, it w bea 
next step toward data acquisition. 


44741 (SAND—77-0669) Instrumentation and control 
development for in situ coal gasification. Ninth report, 
December 1976—February 1977. Northrop, D.A. (ed.). (Sandia 
Labs., (USA)). Apr 1977. Contract EY-76-C- 
04-0789. 32p. Dep. NTIS, PC A03/MF A0O1. 

Plans for the ipasamaaies effort associated with the Hanna 
IV experiment are nearly completed. Thirty diagnostic wells and 
surface probe arrays will be used for the eight techniques (thermal, 
in-seam gas sampling and pressure, subsidence, passive acoustic, two 
remote electrical methods, and a high-resolution seismic survey) to 
be fielded. Fielding is scheduled for spring and summer with test 
initiation in September 1977. Thermal data from Hanna II have been 
validated based upon resistance and circuit noise measurements. 
These data have been analyzed to provide detailed characterization 
of the thermal gradients, combustion front profiles and local gas 
fluxes during gasification. A modular thermocouple design for 
eral in situ applications has been defined and will be pas ton ol 
Hanna IV. A well-to-well induced seismic technique was able to 
detect the progression of the process during Hanna II. An assess- 
ment of this technique is underway and the causes of changes in 
— and amplitude of induced signals have been deter- 
min 


44742 (ERDA-tr—235) Report for 1975 of the National Institute 
of Extractive Industries. (Institut National des Industries Extractives, 
oe (Belgium). 1975. Translation of Belgium report. 17p. Dep. 
ioeneie progress is reported on acceleration of mine 
passage excavation by use of new machines and new sa 
techniques, control of development of under, 
communication systems. Research progress is also reported on un- 
derground coal gasification. (JRD) 


44743 Physical behavior of forward combustion in the under- 
ground gasification of coal. Gunn, R.D.; Fischer, D.D.; Whitman, 
D.L. Dallas; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers (1976). 8p. (CONF-761008_—90). 
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From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1976). 

Experimental data from the Laramie Energy Research 
Center’s Hanna II, Phase II field test are used to validate a linear 
permeation model of in situ coal gasification by forward combustion. 

for this because of the 


tween field test and calculated data is generally excellent; for exam- 
ple, calculated gas compositions generally deviate about 1 to 2 mole 
percent with maximum deviations of about 4 mole percent. The 
model identifies important chemical and physical phenomena in- 
volved in underground coal gasification (UCG) and provides a 
useful tool for design and for interpreting field test data. 


44744 of coal and char--1. In carbon dioxide atmo- 
sphere. Dutta, S.; Wen, C.Y.; Belt, R.J. (WVa Univ, Morgantown). 
Ind. - Chem., Process Des. Dev.; 16: No. 1, 20-30(Jan 1977). 
A proper understanding of the coal/char kinetics 
Reactivities of a few 
raw coals and chars of these coals obtained from gasifiers operating 
under different conditions have been measured in CO:. i 
such as surface area, pore size distribution, porosity, and density 
were determined for each sample. Actual pore structures of a few 
samples have been observed at different conversion levels by a 
scanning electron microscope. In order to compare the reactivities of 
different samples, the gasification process has been divided into two 
distinct stages: the first stage due to pyrolysis and the second stage 
due to char-CO$sub 2$ reaction. Reactivities due to the first 
can be roughly related to volatile matter contents of the solids and 
the rate of heating. A rate equation has been proposed for the second 
area changing during reaction. 26 refs. 


Wen, C.Y. (WVa Univ, M - Ind. Eng. 
Process Des. Dev.; 16: No. 1, 31-37(Jan 1977) 

ma oe oe the same coal and char samples used in 
Part 1 were investigated in an atmosphere of oxygen and nitrogen. 
The rates of char-Oz reaction were measured as a function of 
conversion in (a) nitrogen-air mixtures containing 0.2 approximately 
2% Oz in the temperature range 834-1106°C and (b) in air in the 
temperature range 424-576°C. Rates under the conditions of catego- 
observed under the conditions of category (b) are mostly chemical 
reaction controlled. Rate data in the chemical-reaction-controlled 
region are analyzed by taking into consideration the probable 
changes in pore characteristics of the chars during reaction. 15 refs. 


44746 Iron from coal minerals. Jensen, G.A.; Austin, G.T. 
(Wash State Univ, Pullman). Jnd. Eng. Chem., Process Des. Dev.; 16: 
No. 1, 44-50(Jan 1977). 

The carbon in coal minerals can be gasified with steam in a 
fluid bed reactor to produce carbon monoxide and hydrogen for fuel 
particles during the gasification process. Hydrogen made available 
by the steam-carbon reaction probably reduces the iron. The process 
is intermediate between diffusion controlled and rate controlled. 
Free iron can be produced from the mineral residues of coal mineral 
gasification addition of a flux such as calcium oxide. With 


44747 Study of an adiabatic parallel plate methanation reactor. 
Haynes, W.P.; Schehl, R.R.; Weber, J.K.; Forney, A.J. (US ERDA, 
Pittsburgh, Pa). Ind. Eng. Chem., Process Des. Dev.; 16: No. 1, 113- 
119(an 1977). 

Pilot plant data are presented from a 1291-h test on an 
adiabatic catalytic methanation reactor employing recycled product 
gas for cooling. Topics discussed include conversion, product yields, 


_ Catalyst 


gaseous products by ai ‘ 
G.A.; Azinger, ag Jr. (to W 
4,010,090. 1 Mar 1977. Filed date 11 Aug 1975. 6p. 
A 


i 
gaseous hydrocarbon fuel. 
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extensive instrumentation | uring test. _ emat- 
ical model predicts gas compositions and heating values, gas produc- 
tion rates, temperatures and thermal efficiencies. Agreement be- 

postulating an irreversible Langmuir-Hinshelwood mode of deacti- 
vation is presented and applied. 7 refs. 

44748 Process for conv occurring hydrocarbon 

, M.G.; Kemeny, 

Corp.). US Patent 

turally occurring 
hydrocarbon fuels into gaseous products characterized by .introduc- ' 
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REFER ALSO TO CITATION(S) 44725, 44734, 44736, 44737, 
44738, 44739, 44793, 45062, 45348, 45720, 45721, 46611 


44749 (FE—1234-7) Coal conversion and utilization-liquefaction: 
search and Derlopment report Ro. 7 
Howell, R.D.; Papso, J.E. (Parsons 

Calif. (USA)). Nov 1976. Contract EX-76-C-01- 1234. 96p. 
NTIS, PC A0S5/MF AOI. 


performance to date and summaries of the results of earlier bench 

scale testing and supporting laboratory scale work. Also included is 

a review and critique of economic estimates developed in 1974 based 

a "Preliminary Process Design rt” developed 
1972. As of April 30, 1976, the PDU facilities are operated as 

The stages of development include con- 

carbonization, and coke 


i its, preliminary operation of recycle oil hydrotreaters, 
and ni! operation of the hydroliquefaction unit. Available results 
indicate that the program to develop adequate data for pilot plant 
design will extend beyond the target date of January 1, 1977. 
Preliminary economics indicate that the projected required selling 
price of coke produced by this process will be above historical and 
present market values. Recommendations are presented for tech- 
niques to improve the economics. 


process to produce low-sulfur liquid fuels from bituminous coal. Quar- 
terly November 1, 1976—January 31, 1977. Interess, E.; 
Nadkarni, R.M.; Hyde, R.W. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA)). A _ Contract EX-76-C-01-1754. 12p. Dep. 
NTIS, PC A02/M: 
Present concentrated on p and preparatory 
<i for the recycle program which will incorporate the 
vent regeneration a step into the overall process 
simulation. Technical progress has been made in two areas: (1) 
tation with the use of tetralin and/or hydrogen pressure to 
lect good conversions; and (2) use of fractionation and NMR 
analyses to characterize various solvent fractions prior to and after 
an extractive coking autoclave run. The results indicate the potential 
beneficial effects of tetralin and hydrogen during extraction and that 
appropriate fractionation can be a useful tool in producing and 
sustaining a supply of indigenous hydrogen-donor solvents. 


(FE—1800-9) Research and development of an advanced 
process for conversion of coal to synthetic and other distillate 
motor fuels. Quarterly report, September—November 1976, Cronauer, 
D. ~ J.; Wynne, F.E. (Gulf Research and Development Co., 

Pa. (USA)). Jan 1977. Contract EX-76-C-01-1800. 70p. 

S, PC A04/MF 
The overall objective is to perform the research and develop- 
ment work necessary for the creation of an advanced process for 
conversion of coal to synthetic gasoline and other distillate motor 


gen to meet refinery hydrogen req uirements. The use of coal in this 


will divert petroleum resid to Fluid Catalytic Crackers for 
enhanced production of gasoline and fuel. to date includes 
experiments with Kentucky No. 9 coal and 


44752 The of antisolvent de- 

a solvent refined coal solution. Final report. 

Snell, 5 Ay AA (Lummus Co., Bloomfield, N.J. (USA)). 
Sep 1976. 105p. NTIS, PC A06/MF AOI. 

This of the Lummus anti- 


the application 
technology to the solvent-refined coal ~~ 
liquefaction process. An economic comparison was made of the 


44753 Characterization of the heterocyclic 

components in coal liquefaction products. Part I. Nit 

oe J.L.; White, C.M.; Schweighardt, F.K.; Shakey, A.G. Jr. 
Research and ind Development Administration, Pittsburgh, Pa. 

(USA). Ptaburgh Energy Research Center). Apr 1977. 27p. Dep. 


ie liquid and solid fuels produce a low-sulfur, low 


ash seh foc! which stil wail contains relatively high concentrations of oxygen 
and nitrogen. Characterization of these heteroatom species will assist 
in the aes a of processes and/or catalysts for upgrading the 
product stream. Chromatogaphic techniques and chemical proce- 
dures were used to concentrate, according to their basicity, the 
nitrogen components in the hexane soluble portion of a coal liquefac- 
tion product. Low ionizing voltage mass spectral studies i 

113 molecular ions corresponding to 16 structural 

nitrogen bases. The less basic nitrogen fraction contained 
components corresponding to 12 structural types. tine Ea nitrogen 
were obtained for several major components by gas chroma’ 
phic-mass spectrometric analysis of thin-layer chromatographic frac- 
tions; these data were used to quantify the remainin, ba atm 
The nitrogen analogs of all the major aromatic and 

ring systems were detected in the coal-derived liquid. 


44754 (SAND—77-0479) Ion backscattering studies of Synthoil 
catalyst materials. Borders, J.A.; Peterson, G.D..(Sandia Labs., Al- 
buquerque, N.Mex. (USA)). May 1977. Contract EY-76-C-04-0789. 
29p. . NTIS, PC A03/MF A01. 

ee ion backscattering has been used to analyze new 
and used CoMo catalyst pellets in support of the SYNTHOIL 
Process catalyst deactivation study. These analyses enabled the first 
absolute quantitative determinations of atomic composition and com- 
positional gradients within the pellets. In cases where they can be 
compared, the backscattering data agree with data from parallel 


analysis programs using the electron microprobe and Auger spec- 


—a Enrichment of Mo and Ca in the outer 2 ym of some 
pellets was observed leading to the identification of CaMoO, 
particles in the surface layer of the pellets. Enhancement of Ti and C 
near the surface of used catalyst pellets and sputter Auger data 
showing enhancement of Fe at the surface suggest that coking and 
Fe/Ti ition are two significant deactivation mec in the 
SYNTHOIL reactor. 


44755 Fractionation of synthetic crude oils from coal for biologi- 
cal testing. Rubin, I.B.; Guerin, M.R.; Hardigree, A.A.; Epler, J.L. 
(Oak — National Lab., TN). Environ. Res.; 12: 358- 365(1976). 
tions procedure that has been used extensively for 
the of cigarette smoke condensate in 
order to test this material systematically for its carcinogenic proper- 
ties has been applied to coal liquefaction products. Two types of 
product oils, one a light oil and the other a heavy tar, have been 
pe successfully by this procedure. Reproducibility was simi- 
that reported for condensate fractionations. Proportions, by 
weight, of fourteen major fractions and some subfractions of the two 
ucts were determined. Mutagenicity of the major fractions of 
the light oil product was tested by microbiological techniques using 
several strains of Salmonella typhimurium and some mutagenic 
effect was shown by four of the fractions. The possible carcinogen- 
icity and yoyo! of the individual fractions are discussed in 
relation to the boa reported effects of corresponding cigarette smoke 
tions. 


—_ Direct zinc chloride hydrocracking of sub-bituminous coal 

and regeneration of spent melt. Zielke, C.W.; Rosenhoover, W.A.; 
Gorin, E. (Conoco Coal Development Co., Library, PA). Ady. 
Chem. Ser.; No. 151, 153-165(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USAY (31 Mar 1974). 

See CONF-740349—P5S. 

Excellent conversion and yields are obtained in the hydro- 
cracking of sub-bituminous coal with a molten zinc chloride catalyst. 
A vehicle with hydrogen-donor properties is required at relatively 
mild operating conditions, i.e., 358°C and a hydrogen pressure of 
103 atm. No vehicle is necessary at more severe conditions such as 
385°C and a hydrogen pressure of 205 atm. Data on the regeneration 
of the spent catalyst in a continuous fluidized-bed combustion unit 
show that high recoveries of zinc chloride are obtained if hydrogen 
chloride gas is recycled to the combustor. The only components of 
coal ash that are not removed in the process are the alkali metals. 


44757 Slurry system for removal of contaminant from synthetic 
oil, Myers, G.A. (to Atlantic Richfield Co.). US Patent 3,933,624. 20 
Jan 1976. Filed date 23 Jan 1974. vp. 

A method is described for removing a nonmetallic contami- 
nant comprising at least one of arsenic and selenium in elemental or 
combined form from a synthetic hydrocarbonaceous fluid obtained 
from normally solid coal, oil shale or tar. The hydrocarbonaceous 
fluid is mixed with hydrogen a? with (1) particles of a material 
selected from the group consisting of iron, cobalt, nickel, at least one 
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by USS Engineers and Consultants, Inc., at the Monroeville, Penn- 

sylvania, Research Laboratory of the United States Steel Corpora- 

tion is presented. Included in the evaluation is an analysis of PDU 

process for the delayed coking of various coal/petroleum resid 

slurries to a coker distillate for Fluid Catalytic Cracking to a high 

octane gasoline or gasoline blending feedstock. The coke produced 

should be suitable for use as a power plant fuel, neat, or when 

West Texas resid which have indicated that the slurries should be 

heated rapidly with only moderate agitation as their temperature is 

increased to the incipient coking level. Greater than predicted Cs + 

liquid yields were demonstrated consistently over a range of coal 

concentrations as were reduced gas and coke yields. Product analy- 

ses also indicated favorable coal/resid interactions. This synergistic 

reduction in coke and the probability of coal/resid interactions were 

also demonstrated independently during preliminary hydrogen trans- 

fer mechanism studies using differential scanning calorimetry and 
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oxide of said metals, at least one sulfide of said metals and a 
combination thereof. Particles are of a size sufficient to form a slurry 
with said hydrocarbonaceous fluid. The slurry and hydrogen mix- 
ture in a reaction zone were heated. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 44775 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 44737 


44758 (FE—496-131) Solvent Refined Coal (SRC) process. 
Annual report, 1976. ome oe Midway Coal Mining Co., Mer- 
riam, Kans. (USA)). May 1977. Contract EX-76-C-01-0496. 55p. 
Dep. NTIS, PC A04/MF AOI. 

This report summarizes the progress of the Solvent Refined 
Coal (SRC) Project by the Pittsburg and Midway Coal Mining Co. 
for the Energy Research and Development Administration for the 
period January 1, 1976, to December 31, 1976, with special emphasis 
on the fourth quarter of 1976. Activities include the operation of the 
Solvent Refined Coal (SRC) Pilot Plant at Ft. Lewis, Washington, 
and the Process Development Laboratory at Merriam, Kansas. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 44701, 44746 


44759 Improving the technological properties of pitch coke for 
electrodes. Shreider, E.M.; Partina, T.V.; Chernov, V.F. ( 
vets Iron and Steel Works, USSR). Coke Chem., USSR (Engl. 
Transl.); No. 4, 18-20(1975). 
Translated from Koks Khim.; No. 4, 18-20(1975). 
The pitch coke made in pitch-coke ovens at a final tempera- 

ture of 950 to 1000°C is outside the specifications of the aoouede 
industry in several respects. In partic its true density is too low 
and its electrical resistivity too higk. Consequently, as soon as the 
electrode plants have graded the coke by size fractions they calcine 
it at 1250 to 1300°C. This method of conditioning pitch coke has 
several disadvantages, both technological and technico-economical; 
for instance, high losses are incurred in burnoff during calcination 
and in grading. The equipment commissioned in 1971 at the Chere- 
povets Iron and Steel Works for the dry cooling and calcining of 

itch coke is the most successful solution to the problem of integrat- 
ing the carbonization and calcination processes. The unit is so 
designed that the temperature and hydraulic conditions can be 
regulated over a wide range, by varying the volumes of air and 
coke-oven gas supplied to the pre-chamber, the proportion of circu- 
lating gases extracted and so on. The process is sufficiently flexible 
to meet any specifications for calcined pitch coke (with particular 
reference to its true density and electrical resistivity). 


44760 Trends in further specialization and concentration in the 
processing of chemical products of carbonization. Zaichenko, V.M.; 
Privalov, V.E.; Markov, V.V.; Rezunenko, Yu.I. (Eastern Coal— 
Chemical Inst., Sverdlovsk, USSR). Coke Chem., USSR (Engl. 
Transl.); No. 4, 20-23(1975). 

Translated from Koks Khim.; No. 4, 23-26(1975). 

An argument is developed for processing the by-products of 
several coke oven plants in a large centralized and specialized 
facility with the most highly developed equipment. (LTN) 


Influence of the conditions in the sulfuric-acid washing 
crude-benzole fraction on the yield and composition of the still bottoms 
and the yield of acid sludge. Voitkovskaya, E.A. iy, i 
Plant, USSR); Epimakhov, N.M.; Shapiro, M,D. Coke : 

(Engl. Thanet 0. 4, 23-25(1975). 

Translated from Koks Khim.; No. 4, 26-30(1975). 

When the BTX fraction is washed with sulphuric acid, much 
of the thiophen (60 to 70 percent) is transferred to the still bottoms in 
the form of polymers and copolymers; the remainder consists of 
similar compounds in sulphonated form and is distributed between 
the acid sludge and the acid. It has been established that as the 
contact period between the BTX fraction and the sulphuric acid is 
prolonged, the acid-sludge yield increases and the still-bottoms yield 
decreases. When the acid is regenerated, a proportion of the sul- 
phonated polymers reverts to the acid sludge because they are less 
soluble in the diluted acid; the remainder hydrolyses and dissolves in 
the benzole-hydrocarbon layer. Thiophen-containing compounds are 
more easily sulphonated and hydrolysed than the other products of 
acid-washing reactions. The adoption of piperylene itions after 
acid addition has reduced the yield of acid sludge to a third of the 
former level and transferred the reaction 
rated compounds to the still bottoms. 
percentage of inorganic matter in the latter. 


ERA VOL. 2, NO. 19 


44762 Production of refined sulfur-rich 
; Girzhev, A.L.; Travt- 


feedstocks. Markus, G.A.; Girzheva, G. 
sova, T.P.; Gertner, L.S. ‘Coke Chem., USSR (Engl. Transl}; No. 4, 
26-29(1975). 
Experiments on ectiveness phuric-acid washing 
ur-rich naphthalenes, with reference to the influence of the acid 
ition and concentration, the reaction period and the sulphur 
content of the naphthalene, have shown that the method is not 
effective for the production of refined grades from rectified naphtha- 
lenes with thionaphthen contents 5 
y ig process was then investigated in relation to the 
effects of the formaldehyde addition, the amount and concentration 
pe the catalyst and the original sulphur — of the naphthalene. It 


t for grade-III naphi 
phthalic anh 


44763 Benzene hydrocarbon recovery 
packing. Lavrov, G.1,; Brodovieh AL: Zaichenko, V.M.; 
Zolotnitskaya, M.S.; Portynenko, Neng V.V.; 
Sevast'yanov, V.N.; Lukash, A.G ; Kogan, B. ; Gutman, V.G 
Coke Chem., USSR (Engl. Transl.); No. 
Translated from Koks i Khim.; No. 1, 27-29(1976). 
, trials have confirmed the of sc 
with plane-parallel packing; they can operate at y 
3.6 m/sec with a draulic losses of only 140-160 mmwg. At the 
Cc , a single scrubber with plane-parallel packing 
aie with wooden chord packing. 


REFER ALSO TO CITATION(S) 44708, 44753, 44759, 44890, 
45075, 45078 


44764 (COO—2898-8) Material balance in coal. I. Material bal- 

ance and oxygen of six coals from the Wyodak Bed, 

By A. (North Dakota State 

Univ., Joey Ae ); California Univ., Irvine (USA)). 22 Aug 1976. 

Contract 16.8 02-2898, EY.76-5.03-0034. Dep. S, PC 

gen is determined in six coals from the Wyodak Bed. 

Deta fro ee US. Bureau of Mines’ coal analysis reports are used 

to calculate the material balance of these coals based on accurate 


an analysis can be evaluated rapidly. One may be able to indicate and 
determination of sulfur and 


Ff 


this method from rectified crudes with up to 5 percent thionaphthen. 
The formaldehyde process can be used to refine the sulphur-rich 
naphthalene fractions from the Southern plants, by rectification 

pecifications. The yield is 
le-I naphthalene for 
lene, for conversion to 
PROPERTIES 
On by a fast-neutron activation me levelo 
at the University of California, Irvine. A computer program recalcu- 
lates the data based on moisture determined in our laboratory and 
tabulates the results comparing the “oxygen by difference” to 
pry determined on "as received” basis. Oxygen in samples dried 
at 105°C is also determined in order to estimate the possible effect of 
oxidation and loss of volatile components other than water during 
the drying process. Summations of all data are derived using the 
accurate oxygen values determined. This approach permits a better 
a of stoichiometry of coal analysis. The — of 
in coal, the presence of considerable CaCOs. The gross 
evolution of CH, and _ other than H2O can be de! 
also is able to estimate the composition of the Coal Ash and 
Temperature Ash as well as the Mineral Matter after Parr in 
their varying total oxygen and cation contents. Oxygen is 
major constituent not routinely determined during the Ulti 
Analysis. Adding this element permits the chemist to 
accuracy of the analysis and completes the analysis in the : 
stoichiometry, making the customary summations of coal 
more meaningful. 
44765 Combustion handbook for Canadian fuels. Volume 3. Coal. 
Part 1. Friedrich, F.D.; Hayden, A.C.S. Ottawa; Minister of Energy, 
Mines and Resources (1975). 532p. Information Canada, Ottawa, 
$10.00 (2 Vols.). 

Those concerned with the utilization of fossil fuels have 
frequent need of combustion calculations. Air pollution authorities 
use them to establish the potential pollutant emissions of a particular 
fuel; designers and consulting engineers use them to size gas han- 
dling systems for fuel burning installations; boiler and burner manu- 
facturers use them to design burners and furnaces and to select 
equipment for draft systems; and owners and operators of combus- 
tion equipment use them to determine efficiency of operation, with a 
view to conserving fuel. For each coal used in commercial quantities 
in Canada, this handbook offers a set of graphs giving combustion 
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and heat loss data, using one of dry coal as the basic unit of 
fuel. The detailed method o calculation is given in Appendix A. 
size of the in question, its proximate ultimate analyses on 
the dry basis, the Poy he’ moisture content, and conversion 
factors relating to ting value. 


44766 Combustion handbook for Canadian fuels. Volume 3. Coal. 
Part 2. Friedrich, F.D.; Hayden, A.C.S. Ottawa; Minister of lg 
Mines and Resources (1975). 226p. Information Canada, Otta 

$10.00 (2 Vols.). 

Those concerned with the utilization of fossil fuels have 
frequent need of combustion calculations. Air pollution authorities 
use them to establish the potential pollutant emissions of a particular 
fuel; designers and consulting engineers use them to size gas han- 
dling systems for fuel burning installations; boiler and burner manu- 
facturers use them to design burners and furnaces and to select 
equipment for draft systems; and owners and operators of combus- 
tion equipment use them to determine efficiency of operation, with a 
view to conserving fuel. For each coal imported from the USA and 
used in commercial quantities in Canada, this handbook offers a set 
of graphs giving combustion and heat loss data, using one pound of 
dry coal as the basic unit of fuel. The detailed method of calculation 
is given in Appendix A. Each set of graphs is preceded by a table 
giving the name, origin and size of the coal in question, its proximate 
and ultimate analyses on the dry basis, the typical aes moisture 
content, and conversion factors relating to the higher heating value. 


44767 Study of the chemical of pitch distillates. 
Soboleva, T.P. (Leningrad Technological Inst.); Chistyakov, A.N.; 
Cherkasov, N.Kh.; Kolesnikova, R.Ya. Coke Chem., USSR (Engl. 
Transl.); No. 4, 29-32(1975). 

Translated from Koks Khim.; No. 4, 34-37(1975). 

Light and heavy pitch distillates were subjected to gas-liquid 
chromatography on stationary phase SE-30. In the temperature 
range 110 to 250°C, 23 components were identified and determined 
quantitatively, accounting for more than 50 percent of the original 
sample weight. The distributions of the major components between 
the fractions were determined, to assist in devising ways of extract- 
ing individual hydrocarbons. The of light 
and heavy pitch distillates are not qualitatively different, but they 
contain major components in different proportions. 


treatment, 

Chemical Inst., USSR); El’bert, EL; Belikov, V.1.; Tu- 
manov, A.N.; Kachaev, V.K. Coke Chem., USSR (Engl. Transl); 
No. 4, 32-35( 1975). 

Translated from Koks Khim.; No. 4, 38-41(1975). 

Commercial trials on equipment for the cleaning of low-ash 
and smokeless-charging coal tar by vibrating-screen filtration, sur- 
factant treatment and short-term clarification are described. Vibrat- 
ing-screen filtration, treatment with surfactant dissolved in ammonia 
liquor and clarification for 24 h reduces the moisture content of the 
tar below 2 percent. High-ash tar does not yield a product within the 
ash specifications (grade A or B). Dewatering commences as soon as 
the tar comes into contact with the surfactant solution. The dewater- 
ing and de-ashing effects of surfactant treatment proceed much more 
rapidly in tars of high moisture content. 


44769 Coke quality requirements for giant blast furnaces. Nekra- 
sov, Z.I. Coke Chem., USSR (Engl. Transl.); No. 2, 8-10(1976). 
Translated from Koks i Khim.; No. 2, 8-10(1976). 
For blast furnaces in general and the modern gian’ wm ie per 
ticular to function efficiently they must be supplied wen ore b 
and coke of superior quality. The modern iron smelting process is 
characterized by the use of crushed and enriched ore burdens free 
from fines, oxygen-enriched blast and gaseous, liquid, or solid addi- 
tives to supply carbon and hydrogen, and this makes the functions of 
the coke more important than ever before. With specific coke 
—-_ tions down to 400 kg/ton and less, the volume of coke in 
is now less than that of the ore burden and it is more 
difficalt than ever to maintain normal movements of up the 
shaft and molten products down it. Ever increasing driving rates and 
loads on the coke must be counteracted by constantly improving 
coke properties, particularly for the giant blast furnaces. Coke 
lacking in mechanical strength forms too much breeze (less than 25 
mm) and adversely affects the blast-furnace performance. The in- 
creased height of fall from the cone to the burden surface in giant 
blast furnaces makes superior coke quality even more essential. 


770 Apparatus for resistivity measurements on coke briquettes. 

pad ig V.V. Coke Chem., USSR (Engl. Transl); No. 1, 28- 
Transiated fom Koks i Khim; No. 1, 

gree of pi formed coke can be monitored 

by measuring the wh ge oe resistivity (SER) of individual 


briquets from a representative sample, by a — devel 
procedure. A universal four-probe instrument that is quite 


COAL AND COAL PRODUCTS 


but does not give SER on coke briquets 

oped that measures the SER of individual briquets at ae maximum 

ease and . All preparatory operations are reduced to a mini- 

mum and SER reading on a single briquet can be taken within 1 

min. The well-known four-probe system is used, and the p ~—s is 
complete with an electrical measuring instrument for the 

ohms . cm. 


44771 Preparing polished pitch and semicoke sections for exami- 
TT a M.V. Coke Chem., USSR (Engl. Transi.); No. 1, 30- 

Translated from Koks i Khim.; No. 1, 24-26(1976). 

Certain difficulties arise in preparing — 
sections of carbonaceous materials; the original specimens (pitch, 
semicoke, coke) and their calcined and graphitized products require 
different procedures depending on their properties. Pitch in its 
original state or after heating to 200-450°C is usually very weak and 
must be supported in a matrix. Experience has shown that sulfur is 
the best potting material. It is similar to pitch and semicokes in 
hardness and polishing behavior and it does not interact with them. 
It should be strongly emphasized that materials which have not been 
heated beyond 450-500°C should never be potted in substances that 
contain organic solvents since the latter will react with the pitch and 
can distort the true structure of the specimen material 


44772 Naphthalene determinations in raw and return coke-oven 
gas by gas-liquid chromatography. Pinchugov, V.N.; Zharkova, N.A. 
Coke Chem., USSR (Engl. Transl.); No. 1, 51- 53(1976). 
Translated from Koks i Khim.; No. 1, 41-42(1976). 
rocedure has been de veloped for naphthalene determina- 
tion in coke-oven gas by gas-liquid chromatography, under specified 
analytical conditions. A ee is given of naphthalene Seteneeb- 
nations by the chromatographic and picrate methods. 


44773 Characteristics of coal-based carbonised fibre. Jorro, 
M.A.A.; Ladner, W.R.; Rantell, T.D. (Coal Research Establishment, 
Stoke Orchard, Eng.). Carbon; 14: No. 4, 219-224(1976). 

Carbon fibre produced from solvent extracts of coal by 
processing to a final heat-treatment temperature of 1000°C has been 
examined by a number of techniques for determining fibre structure. 
The filaments were found to be circular in cross-section and of 
uniform diameter with a smooth external surface. They have an 
isotropic structure which gives rise to a typical conchoidal fracture. 
Voids and inclusions have been found in the fibre and a number of 
the inclusions have been identified with mineral matter from the 
parent coal. The variability of the strength of the fibre is attributable 
to randomly occurring defects which prevent the filaments from 
attaining the intrinsic strength of the carbon. 


44774 Moisture content and the abrasiveness of coal. Meyer, 
L.D. Coal, Gold Base Miner. South. Afr.; 24: No. 11, 79, 81, 83, 
85(Nov 1976). 

A report is presented on a study made of the effect of 
moisture content on the abrasiveness index of coal as measured by 
the Yancey, Geer and Price method. The study covered moisture 
contents ranging from just wetter than the specified air-dried state to 
the fully dried condition. The een covered two coal types, 
differing appreciably in their physical properties. It was found that 
the index is very sensitive to change in the moisture content, such 
changes being readily produced by changes in atmospheric humid- 
ity. For the fully dried state it was shown that the temperature of the 
input coal was not of significance and using the hot condition should 
prove advantageous in a modified test method. 


44775 Automatic system for evaluating coking coals. Kojima, K. 
(Nippon Steel Corp, Tokyo, Jpn). Jron Steel Int.; 49: No. 6, 435- 
436( 1976) 

sg Steel has developed an automatic measuring system 

on the basis of the prediction of coke quality from coal petrography 

data. This brief report describes the system's principle of operation 

and illustrates its use. The system can be used in the following 

lications: 1. Making a blending plan for coke plants by estimating 

ae coe strength of coal blends. 2. Determination of coal _— 

from an outcrop or boring core on in an undeveloped coal . 
3. Quality inspection of purchased coal 


monitoring the ash content of coal. World 


the deter- 
automatic 


44776 Instrument for 
Coal; 3: No. 3, 21-22(Mar 1977). 
British developed equipment has assisted in 
mination of ash content in coal preparation a speedy 
process. 


44777 Solid and gaseous fuels. Hattman, E.A.; Schultz, H.; 
McKinstry, W.E. (Pittsbur, 


h Research Center). Anal. 
Chem.; 49: No. 5, 176R-18SR(Apr 


This review of literature from October 1974 th 
ber 1976 provides about 250 references. For solid fuels, specific 
pt Rape include sampling, proximate and ultimate analyses, 
value, petrography, coking processes, coke testing, inorgan- 
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ic constituents and standard methods. For gaseous fuels, topics 
surveyed include sampling and chemical, physical, and instrumental 
analyses. Chemical Abstracts and Fuel Aboineete were used exten- 
sively as reference sources. (DDA) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 44792, 44816 


44778 (BNL—50620) Regenerative process for desulfurization of 
high temperature combustion and fuel gases. Quarterly progress report 
No. 3, October 1—December 31, 1976. Shen, M.S.; Kainz, F.B.; 
Ferber, G.; Smol, R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract EY-76-C-02-0016. 20p. Dep. S, PC 
A02/MF AO1. 

A regenerative process based on using carbon in coal ashes 
for lime regeneration been studied. Ten ee 
cycles using Greer limestone have been conducted in a TG system 
and there was no sign of weakening of the SO2 sorption activity. 
Work on the regenerative process based on silicates is being contin- 
ued. For pure silicates, the sulfation rate of the monocalcium silicate 
appeared to be higher than that of the calcined Greer limestone and 
dicalcium silicate; the latter two being similar. Procedures for parti- 
cle strength test and for generating coal ash with controlled carbon 
content are being established. A micro-, semi-pilot plant for studying 
the regenerative processes is being pomtchewet 


44779 (CONF-770403—2) Current assessment of flue gas desul- 
furization technology. Andrews, R.L. (Ebasco Services, Inc., New 
York (USA)). Apr 1977. 18p. TIC. 

From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (18 Apr 1977). 

Sulfur in coal cannot be destroyed; it can only be converted 
to one form or another. The technology of Flue Gas Desulfurization 
(or FGD) is therefore one of conversion, but the technology is 
generally split according to the type of end product generated, 
rather than by the exact chemical route used. With this viewpoint, 
the two broad classes of FGD are: Non-regenerable (or throwaway) 
Processes: These produce sulfate salts which are worthless and must 
be discarded. Regenerable Processes: These produce sulfur or sulfu- 
ric acid which have a potential market value. The throwaway a 
of FGD systems received the greatest development push back in 
late 1960's, and they have become the most widely applied t 
today. Therefore, the current technology can best be illustrated by 
examining some of the components in a throwaway system. 


44780 First operating experiences with a flue gas desulfurization 
plant using the Hoelter method. Esche, M.; Hofmann, F.; Meyer, W. 
Staub-Reinhalt. Luft; 35: No. 6, 237-239(1975). (In German). 

The Hoelter —_ proved its usefulness for coal-fired 
power plants in a 125,000 cu m/hr (about 40 MW) (normal condi- 
tions) prototype plant for stack gas cleaning in Germany by more 
than 2500 hr of operation. There is no scaling and plugging, due to 
the use of alkaline scrubbing slurry with added chlorine ions. The 
method removes more than 95 percent of the sulfur, with low energy 
consumption. The capacity ranges from 40 to 100 percent. 


44781 Sedimentation ponds: a critical review. Hill, R.D. (Envi- 
ronmental Protection Agency, Cincinnati). pp 190-199 of In Sixth 
symposium on coal mine drainage research. Washington, DC; Na- 
tional Coal Association (1976). 

From 6. symposium on coal mine a research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761079—. 

In order for sedimentation ponds to effectively treat surface 
mine runoff to meet water quality goals, different design methods 
from those presently being used must be developed rn employed. 
The particle settling velocity method, which is commonly used in 
the design of sedimentation tanks for domestic water and waste, has 
been explored. For runoff waters with very small particle size, 
polyelectrolytes may have to be employed. Their use has been 
demonstrated, and EPA is currently funding additional studies and 
demonstrations. Methods to improve the efficiency of ponds are 
needed. EPA has initiated a study in cooperation with King Knob 
Coal Company in West Virginia to evaluate the effectiveness of a 
wooden barrier at the inlet of a pond to reduce incoming water 
velocity and a trough-type outlet to gain full utilization of the pond. 


44782 Potential application of vegetative filter for mine 
sediment control. Kao, D.T.Y. (Univ. of Kentucky, Lexington); 
Lyons, A.E. Jr.; Barfield, B.J. pp 225-236 of In Sixth symposium on 
coal mine drainage research. Washington, DC; National Asso- 
ciation (1976). 

From 6. symposium on coal mine ay research; Louis- 
ville, Kentucky, United States of ica (USA) (19 Oct 1976). 

See CONF-761079—. 

Sediment pollution of streams and rivers persists as one of the 
nation’s most serious environment problems. Surface mining is often 
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regarded as one of the largest sediment contributors. Much effort has 
been made to control sediment from mine field runoff by construct- 
ing sediment retention structures at the outlets of tributary water- 
sheds where surface mine activities are in progress. The effective 
operation of such a structure depends greatly upon suitable selection 
of the retention basin sites (if available at all); adequate information 
concerning the mining activities and their distribution over the entire 
watershed; correct estimation of the runoff and sediment quantity 
and proper hydraulic design of the structure. The difficulty involved 
in obtaining the necessary information makes it apparent that suc- 
cessful control of sediment using large retention structures is highly 
uncertain. During the past years, research studies have been under- 
taken at the University of Kentucky on the possible use of vegetative 
filters for sediment control. The results obtained from both analytical 
= experimental investigations reveal that such a filter can be very 
‘ective. 


44783 Combination limestone—lime treatment of acid mine 
drainage. Wilmoth, R.C.; Kennedy, J.L. (Environmental Protection 
Agency, Rivesville, WV). pp 64-99 of In Sixth symposium on coal 
ni916 atid research. Washington, DC; National Coal Association 

1976). 
From 6. symposium on coal mine drainage research; Louis- 
(USA) (19 Oct 1976). 


ville, Kentucky, United States of America 

See CONF-761079—. 

The Environmental Protection pees (EPA) Crown Mine 
Drainage Control Field Site facility, located near Morgantown, 
West Virginia, was established in 1972 to investigate the treatment 
requirements of predominately ferrous iron acid mine drainage. At 
present, lime neutralization is the commonly accepted method for 
treatment of AMD discharges. Lime treatment has several disadvan- 
tages: it produces a low-density, high-volume sludge; its highly 
reactive nature provides high potential for accidental overtreatment; 
and as a refined product, it is moderately expensive and is in 
increasingly short supply. Earlier studies by EPA and others have 
indicated that limestone treatment and combination limestone/lime 
treatment offered advantages over lime in ferric iron situations. Most 
important of these advantages are: production of a low-volume, 
high-density sludge; cheaper raw-materials costs; and cheaper usage 
costs in some instances. These processes needed to be investigated 
under ferrous iron conditions before they could be fully evaluated. 
This report documents the results of research conducted to evaluate 
combination limestone-lime treatment of ferrous iron acid mine 
drainage. Prior to initiating the combination limestone-lime studies, 
investigations were completed on lime treatment and limestone 
treatment of the Crown AMD. 


44784 Alumina-lime-soda process parameters for recovering pota- 
ble water from acid mine drainage. Nebgen, J.W.; Weatherman, D.F.; 
Valentine, M.; Shea, E.P. (Midwest Research Inst., Kansas City, 
MO). pp 100-112 of In Sixth symposium on coal mine drai 
research. Washington, DC; National Coal Association (1976). 

From 6. symposium on coal mine wy research; 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761079—. 

The acid mine drainage can be converted into potable water 
by several desalination techniques, the usual ones being ion exchange 
and reverse osmosis. Such systems require a technology which is 
different than that used in conventional municipal waterworks. The 
alumina-lime-soda process offers an alternative for recovering 
ble water from certain acid mine drainages without the need for 
pr ona desalination procedures. Alumina-lime-soda is a chemi- 

desalting process in which calcium sulfate derived from lime- 
neutralized acid mine drainage can be precipitated as calcium sulfoa- 
luminate, and yields a product water in which sulfate concentrations 
are reduced to 250 mg/liter or less. The key to the use of the 
alumina-lime-soda process lies in the use of sodium aluminate as a 
treatment c ical. In the case of the alumina-lime-soda process, 
however, the aluminate ion is a species onto which both calcium 
cation and sulfate anion can attach themselves and precipitate. In 
general, 1 mole of aluminate ion will remove about 1 mole of 
calcium sulfate. Since the sulfate anion is removed in the reaction, 
there is little net addition of sodium to the finished water as there is 
in conventional lime-soda ash softening. For the particular case of 
acid mine drainage, alumina-lime-soda offers some other advantages, 
since the mine drainage usually contains dissolved iron and alumi- 
num. The in situ aluminum can be converted to aluminate ion by 
adding excess lime to the mine drainage during neutralization. Alu- 
minate ion so uced tends to remove calcium sulfate in a manner 
similar to that of sodium aluminate. Iron also tends to remove 
calcium sulfate (as calcium sulfoferrite) although not as effectively as 
does aluminum. Because the process operates on the alkaline side 
(pH of 12.0) and in the presence of air, all iron (II) is oxidized 
rapidly to iron(III) where it is readily removed from the system as 
ferric hydroxide of calcium sulfoferrite. 


44785 Feasibility of using reverse osmosis to treat acid mine 
waters. Blackshaw, G.L.; Pappano, A.W.; Thomas, G.E. Jr.; 
S.Y. (West Virginia Univ., Morgantown). pp 113-130 of In Si 
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tional Coal Association (1976). 

From 6. symposium on coal mine research; Louis- 
ville, Kentucky, United Ren of ae wu ) (19 Oct 1976). 

See CONF-761079—. 

Reverse osmosis (RO) is a separation process which over the 
pest decade has attracted much interest concerning its application to 
wastewater treatment. In ular, it has been quite successful 
when used as the process basis for producing potable water from 
brackish waters, se 10,000 GPD RO system at Bessie, Oklaho- 
ma which yields a 70 ppM TDS product effluent from the treatment 
of a 3,000 ppM TDS brackish feed. This ability to remove dissolved 
salts from kish waters has thus presented RO as a candidate for 
aks ucing high quality product water from acid mine drainage 
AMD)—where it should be noted that many brackish waters are 
similar to AMD, with the possible exception of the acidity found in 


44786 Microbial oxidation of ferrous iron in coal mine drainage 
treatment. Olem, H.; Unz, R.F. (Pennsylvania State Univ., Universi- 
ty Park). pp 131- 147 yt. In symposium on coal mine 
research. Washington, DC; National Coal Association (1976). 
From 6. symposium on coal mine research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 
of he logical (RBC) 
jot le testing of t! bio! contactor 
for the oxidation of ferrous iron, rel, in acid coal mine 
has shown the process to be dependable, efficient, and ically 
comparable to purely chemical methods of Fe(II) oxidation. The 0. 5- 
m device consists of four sets of plastic discs affixed to a centralized 
shaft. As the discs rotated half immersed in flo mine water, an 
average iron-oxidizing bacterial population of 7 x 10* cells per sq cm 
colonized the disc surfaces. No prior bacterial preseeding or nutrient 
supplementation was required. Concentration dependent first order 
kinetics were established during continuous operation from May 
1974 through March 1975 at several hydraulic loadings and disc 
rotation rates. Hydraulic loadings of 2.7 and 5.4 gpd/sq ft (0.11 and 
0.22 cu m/day/sq m) at optimum disc rotation resulted in the 
transformation of an average 240 mg/1 influent Fe(II) to produce 
effluent Fe(II) of 2 and 5 mg/l, respectively. Performance was not 
impaired when operated at mine water temperatures as low as 8°C 
and the process was shown to recover rapidly when subjected to 
artificially | toxicity in the form of a strong disinfectant 
solution. The 
313 mg/l F 
precipitation at an estimated operating 
treated ($0.01 per cu m). Two procedures are outlined to assist sizing 
full scale systems for mine water microbial Fe(II) oxidation. 


44787 Disposal of sludge from acid mine drainage neutralization. 
ae, SEF Jr.; Wilmoth, R.C. (Environmental Protection Agency, 
148-167 of In Sixth symposium on coal mine 

ashington, DC; National Coal Association 


From 6. symposium on coal mine research; Louis- 
ville, Kentucky, United States of America wu A) (19 Oct 1976). 

See CONF-761079—. 

Sludge produced from neutralization of acid mine water with 
calcium was spray-irrigated onto a plot area composed of weather- 
ing minewaste. Plot runoff water quality, soil moisture status, and 
soil surface temperature effects were in uenced by sludge applica- 
tion. The most significant factors affecting plot runoff water quality 
were rainfall intensity, vegetative cover, and plot slope. Several 
factors appear significant when considering applicability of 
spray-irrigation of neutralization sludge: erosion of the sludge during 
high and medium intensity rainfall is readily apparent and undesira- 
ble; no gross pollution was observed 

areas during mild precipitation events; it essential 
to have virtually flat topography on sites proposed for spray irriga- 
tion of neutralization sludge in order to prevent erosive loss of 
sludge during — events; and sludge application appeared 
to have a slight beneficial effect upon establi it and maintenance 
of a vegetative cover. rate through the — and sand 
averaged 26 liters/day /sq m (0.6 gal/day/sq ft) — solids 
stabilise near percent within 2days drying time. 
igh suspended solids effluents were noted during initial bed start- 
up and immediately after any remedial work was performed on the 

juent. 


44788 Thickener with cake consolidation as an object for auto- 
matic control. Maiskaya, L.M.; Evstigneev, I.N. Coke Chem., USSR 
(Engl. Transl.); No. 1, 56-60( 1976). 

Translated from Koks i Khim.; No. 1, 44-47(1976). 

For normal conical thickeners require an automatic 
control system comprising three subsystems, i.e., an automatic floc- 
culant input rate stabilizer, a clarified water quality controller, and 
an automatic cake-solids stabilizer. In relation to cake discharge, the 
conical thickener is a nonlinear object with a variable transfer factor 
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and time constant. In the range 700-800 g/liter, K/sub tr/ = 
g-hr/l.m*. The time constants are ca.40 min for thickening and = 
min for cake discharge. The thickener can be represented by 
aperiodic term with the transfer function W/sub (r)/ = -330)/40)/ 
sub r/ + I/. Se cake- 
solids stabilizer should function in conformity with a proportional 
control function. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 44737, 44781, 44782, 44783, 
44784, 44785, 44786, 44787, 44826, 44828, 44838, 44839, 

44844, 44846, 44847, 44855, 44857, 44858, 44859, 44860, 45711, 
45712, 45720, 46211, 46212, 46215, 46216, 46512, 46614, 46637 


(ANL—77-XX-64) Preliminary assessment of the health 


utility 
(USA)). Feb 1977. Contract W-31-109-ENG-38. 138p. Dep. NTIS, 
PC A07/MF A 


utilities. The public health impacts of Fluidized-Bed Combustion 
(FBC) plants are expected to be quite similar to those for Low 
Sulfur Coal (LSC) and Flue Gas Desulfurization (FGD) plants 
because all appear to be able to meet Federal emission standards; 
however, there are emissions not covered by standards. Hydrocar- 
bon emissions are higher and trace element emissions are lower for 
FBC than for conventional technologies. For FBC, based on an 
analytical model and a single emission data * sonal the polycyclic 
organic material decreases the anticipated lifes of the highly 
exposed public very slightly. Added health eieien due to lower 
trace element emissions is not known. Although there is a large 
quantity of solid wastes from the ae plant, the environmental 
impact of the FBC technology due to solid residue appears lower 
than for FGD, where sludge management requires larger land areas 
and presents problems due to the environmentally noxious calcium 
sulfite in the waste. Fixing the sludge may become a requirement 
that increases the cost of wet-limestone FGD but makes that system 
more acceptable. The potential for aquatic or terrestrial impacts 
from hydrocarbon emissions is low. If application of AFBC technol- 
ogy increases the use of local high-sulfur coals to the detriment of 
western low-sulfur coal, a sociological benefit could accrue to the 
FBC (or FGD) technology, because impacts caused by western 
boom towns would decrease. The infrastructure of areas that mine 
high-sulfur coal in the Midwest are better equipped to handle 
increased mining than the West. 


44790 (ANL-K—76-3087-1) Grundy County demonstration site. 
Phase II. Progress report, 1975—1976. Green, B.B.; Zellmer, S.D. 
(Argonne National Lab., Ill. (USA)). Jun 1976. Contract W-31-109- 
ENG-38;SUB-31- 109-38-3087. 18p. Dep. NTIS, PC A02/MF AOl. 

When dealing with reclamation in Illinois, one major problem 
quickly emerges: reclamation of abandoned lands. Many of these 
sites are acidic, creating environmental hazards in the form of toxic 
wastes for surrounding communities and native environments. In the 
fall of 1975 Argonne initiated reclamation activities, Phase II of the 
Grundy County Project, to continue for at least three years to obtain 
data on the cost-effectiveness of selected treatments for abandoned 
lands. Seedling data indicate that straw mulch was significantly more 
effective (at the es level) i in aiding germination and establishment 
on slopes. The stabilizer was significantly more effective 
(at the 95% level) i in grass establishment than was the control, but 
not as effective as the straw mulch. None of the flat area treatments 
was significantly more effective than the control, although the data 
indicate that both topsoil and scrubber slag improve germination. 
The key factor limiting seedling emergence in fescue and clover at 
the demonstration site appears to be water availability. Low pH is 
definitely a factor in reducing germination and survival of most plant 
it conditions, the pif ef high rates and using species tolerant of low 

H conditions, the pH effect was minimized. 


44791 (CONF-761096—2) Effects of coal strip mining on stream 
water results. Dettmann, E.H.; Olsen, R.D.; 
Vinikour, WS. (Argonne National Lab., Ill. (USA)). "1976. Contract 
W-31-109-ENG-38. 18p. Dep. NTIS, PC A02/MF AOI. 

From Coal conference; St. Louis, Missouri, United States of 
America (USA) (19 Oct 1976). 

Results of tae preliminary study were not ae. cond 
suggest that present water quality impacts induced by operation of 
the Big Horn Mine may be small compared to other land use effects 
in the watershed. While concentrations of some chemical parameters 
in pumped mine discharge were high, concentration increases mea- 
sured in the Tongue River downstream of the mine were small in 
comparison to observed increases upstream in agricultural areas. 
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44789 

and environmenta: _ of fluidized-bed combustion of coal as 

The objective of this study was to assess the health and 

environmental impacts of fluidized-bed combustion of coal (FBC), 

specifically as applied to base-load generation of electrical energy by 
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Preliminary fish sampling data also suggest that the biotic communi- 
ty is responding to watershed scale water quality changes, and show 
no large mining impacts. The aquatic study will identify and quantify 
the water quality and aquatic ecosystem impacts related to operation 
of the Big Horn Mine. The aquatic investigation will include geo- 
physical-geochemical and modeling —— to optimize identifi- 
cation and subsequent prediction of pollutant production, transport, 
and ultimate fate within the aquatic ecosystem and expanded sam- 
[see g of the food web to include primary producers, macroinverte- 
tes, and fish. The study results will be ey and integrated 
with previous and ongoing research efforts on the Montana reach of 
the Tongue River to investigate the extent and significance of 
— impacts in the entire Tongue River watershed. Results of the 
multidisciplinary investigation allow definitive conclusions to be 
drawn concerning the direct short-term impacts and long-term 
chronic effects of current strip mining practices in the Tongue River 
watershed, as well as prediction of impacts that are likely to result 
from future expansion of surface mining, including alternative miti- 
gating actions necessary to ensure proper environmental protection. 


44792 (LA—6600-MS) Environmental contamination from trace 
elements in coal preparation wastes: a literature review and assess- 
ment. Wewerka, E.M.; Williams, J.M.; Wanek, P.L.; Olsen, J.D. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract 
68p. . NTIS, PC 
A04/MF A 
The 
evaluate vhs available information on the chemistry and behavior of 
trace elements in coal processing wastes, and to utilize this informa- 
ei to assess the potential for environmental contamination from the 
trace elements in these wastes. Only limited attention has been given 
pay to the chemistry of trace elements in coal waste materials; 
owever, most of the growing body of knowledge concerning trace 
elements and minerals in raw coals can be applied directly to coal 
wastes. The consensus from analytical studies is that nearly every 
naturally occurring element is likely to be present in coal and coal 
refuse. The fate of these elements during coal preparation is poorly 
defined; however, large concentrations of trace elements are discard- 
ed in the washing refuse. Toxic or harmful quantities of elements, 
such as Fe, Al, Mn, Co, Ni, and Zn, are released into the environ- 
ment in the drainage from coal mineral wastes, but, in general, the 
behavior of trace elements during refuse weathering, leaching, and 
burning is not well understood. Although the mineral and inorganic 
matter in coal wastes is an acknowledged major contributor to both 
air and water pollution, without the benefit of further research, a 
comprehensive assessment of the full potential for environmental 
—_— from the trace elements in these wastes cannot be 
e. 


44793 (PB—262159) Environmental research needs for coal con- 
version and combustion technologies. Final report. Ehrenfeld, J.; 
Gehron, B.; Goldberg, M.; Gushue, J.; Ross, B. (Energy Resources 
Co., Inc., Cambridge, "Mass. (USA)). Dec 1976. Contract 
EQ6ACO007. 307p. NTIS, PC Al14/MF AOl1. 

The results of an examination of the Federal environmental 
research program concerned with coal-using technology are present- 
ed. The general objective of the work is to assist the Council on 
Environmental Quality in carrying out its assessment of the adequa- 
cy of attention to environmental protection in Federal Research, 
Development and Demonstration (R and D) programs. It is impor- 
tant to note that the basis for this study, particularly in setting 
priorities, is tied to decision-making, regulatory, and planning pro- 
cesses associated with Federal coal-technology development and 
utilization programs, not to the environmental impact, per se, of the 
ultimate introduction of that technology in the economy. This aim 
stresses current and near-term understanding of sources, effects and 
consequences, rather than ultimate fundamental knowledge of all of 
the causal mechanisms leading to the generation, transport, control 
and effects of pollutants. 


44794 Fourth um on surface mining and reclamation. 

“one DC; National Coal Association (1976). 282p. (CONF- 
From 4. symposium on surface mining and reclamation; Lou- 

isville, Kentucky, United States of America frp (19 Oct — 
Twenty-five papers were abstracted and indexed separately. 


44795 Current criteria governing head-of-hollow fill mining prac- 
tices. Robins, J.D. (Skelly and Loy, Harrisburg, PA). PP 1-6 of In 
Fourth symposium on surface mining and reclamation. i 
DC; National Coal Association (1976). 

From 4. symposium on surface mining and reclamation; Lou 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

The head-of-hollow fill reclamation technique was originally 
developed to provide disposal space for excess spoil or overburden 
material from mountaintop removal sites and contour mine benches. 


Despite opposition from some environmentalists, this disposal tech- 
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nique has the potential to minimize undesirable environmental im- 
= by eliminating steep, unstable, and highly erodable Ke : outs- 
lopes common to many contour mining environments. In addition, 
use of this method encourages maximum recovery of valuable coal 
reserves, and permits construction of large, stable, level areas in 
geographical regions in need of such a resource. While the method is 
relatively new, it has experienced remarkable popularity in southern 
West Virginia and eastern Kentucky, and the potential for successful 
implementation is equally as great in the mining regions of Tennes- 
see. Ironically, although very similar in respect to mining technique, 
geologic regime, climatology, and topography, these three states 
maintain drastically different criteria governing the construction of 
head-of-hollow fills. All were designed to minimize environmental 
impacts, and, if properly implemented, most provisions of the cumu- 
lative regulations will provide environmental control. However, 
certain provisions within each state are overly restrictive, reauiring 
the mine operator to comply with conditions which are counter- 
productive while providing no economic incentive to do so. On the 
other hand, there are several stipulations that have either no impact, 
or, in some cases, negative impacts on the environment. 


44796 Developing a reclamation plan for western surface coal 
mines. Poyser, R.W.; RAonweng E.F.; Balzer, J.L. "(Utah International 
Inc., San Francisco). pp ne of In Fourth symposium on surface 
mining and reclamation. W ashington, DC; National Coal Associ- 


ation 
oy on surface mining and reclamation; Lou 
isville, ‘heel ited States of America (USA) (19 Oct 1976). 

See CONF- 761078—. 

The objectives of the reclamation pro should be to 
comply with federal and state reclamation requirements, to support 
corporate environmental policy, and to maintain consistency be- 
tween company operations. The premine environment and key pod 
ponents of the mine plan should & carefully considered, as the 
the bases for determining post-mine land use. The core o' the 
reclamation plan should be a well defined t-mine land use. 
Specific technical procedures to accomplish this land use goal, a 
mind. 


44797 Conservation technical assistance to support development 
of energy resources with minimum environmental degradation. Holm- 
berg, G.V. (Soil Conservation Service, Washington, DC). pp 44-53 
of In Fourth symposium on surface mining and reclamation. Wash- 
ington, DC; National Coal Association (1976). 

From 4. y, United on surface mining and reclamation; Lou 
isville, come, oe nited States of America (USA) (19 Oct 1976). 


The Soil oan Service (SCS), working through con- 
servation districts, is providing accelerated conservation technical 
assistance on surface mine reclamation. The primary goal is to insure 
that the disturbing of rural land in surface mine operations is done in 
a reasoned, selective, and orderly manner without sacrificing our 
food and fiber production base, the peed of living in rural areas, or 
the quality of the environment. SCS provides assistance to surface 
mine operators, individuals, groups, units of government, and others 
as needed and maintains needed fiaison with others to carry out a 
coordinated approach to reclamation. Part of the assistance consists 
of making soil surveys and providing interpretations for use and 
management of soils affected by mining. Plant materials are tested 
for mine spoil reclamation to find the species best suited for the land 
use desired. Interdisciplinary technical assistance for mine reclama- 
tion work may include: (1) reclamation planning before mining; (2) 
applying planned stabilization and conservation treatment measures 
during mining operations; (3) additional reclamation planning and 
application for long-term land use after mining operations; and (4) 
— planning and application assistance on abandoned mined 


44798 


considerations of environ- 
mental assessments for the mining of western coal. Syvertsen, E.M. 
(CH2M Hill, Inc., St. Louis). pp 64-75 of In Fourth symposium on 


surface mining and reclamation. Washington, DC; National Coal 
Association (1976). 

From 4. sym qo~y surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

_It appears that the Federal government is making progress in 

administrative and procedural barriers to the develop- 
ment of Western coal lands. The development of the re; 
environmental impact statements is significant because it provides a 
framework for the environmental assessments that the Federal gov- 
ernment requires; it should shorten the time for project review in 
that they will provide a significant amount of environmental re- 
search in advance of the permit; and it should assist in corporate 
planning in terms of making readily available the information devel- 
tion, timing, velo t of various alternative mine 
tions. The new Coal Mining Regulations are 
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that ows establish agency responsibility and develop guidelines 

reclamation plan review and analysis by 

regulations very specific requirements for environmen’ 

pore ewig Finally, a good deal of —— has been developed in 
the area of environmental analysis. scope environmental state- 
ments and assessments are clearer. The time periods covered, the 
kinds of alternatives evaluated, the methods of mitigating adverse 
impacts, the oe of reclamation techniques, the —_— 
ment of research programs all contribute to a more technically well 
organized approach to environmental analysis. 


44799 Status and content of state mined-area reclamation pro- 
grams. Imhoff, E.A. (Geological Survey, Reston, VA). pp 92-105 5 of 
In Fourth symposium on surface mining and reclamation. Washing- 
ton, DC; National Coal Association (1976). 

From 4. symposium on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

This report is based on two surveys of state mined-areas 
reclamation programs conducted during August—September 1975 
and April—June 1976. In both surveys all fifty states were contact- 
ed, each state responding with transmittals of information on appli- 
cable laws, rules, and practices. Information compiled from state 
po eggs was returned to state officials for review and comment 

ublication. Results of the first surve: — gd published in 
ch 1976 in U.S. Geological Survey Circ 731, as a matrix 
having a potential of 1,200 entries. Circular 731 also contained a 
primer on surface mining, and a history of reclamation. A second 
survey was necessitated by new administrative interpretations and 
new legislation, and the results are being studied. This report relies 
se the matrixes in the USGS report as basic reference materials. 
lew information and interpretations have been added, but other 
information essential to the USGS report has not been repeated. The 
inquiries into the state programs have not addressed effectiveness of 
programs. Those persons seeking additional information or official 
interpretations should contact state reclamation officials. A directory 
of state sources of information is included in U.S. Geological Surv 
Circular 731 and is also available from the RALI program, USG: 
National Center (750), Reston, VA 22092. 


44800 Surface mined land reclamation research and legislation: a 
paradox. Riley, C.V. (Kent State Univ., OH). pp 106-119 of In 
Fourth symposium on surface minin and reclamation. Washington, 
DC; National Coal Association (1976). 

From 4. symposium on surface mining and reclamation; Lou 
isville, Seatueten T nited States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

If legislative mandates are to result in eco! ly and envi- 
ronmentally sound reclamation programs, those guidelines must con- 
sider water management as a basic and most important principle. It is 
a paradox that a very significant accumulation of research data and 
knowledge has not been utilized in the development of mined land 
reclamation legislation. The aspects of climate, topography, and soil 
materials, as they significantly influence and determine proper use of 
disturbed landscapes, should be considered as the grading and reve- 
getation plans are established. As the nonpoint source pollutants 
section of Public Law 92-500 (1972) is hes 2m presently mandated 
reclamation guidelines and environmental goals will preclude com- 


presently available and contain sufficient flexibility to be applied and 
enforced within the diverse environmental systems where mining 
occurs. Programs should result in ecological systems adequate to 
support the life systems ee to that area. Solutions and 
responses to environmental problems, created by man as he provides 
for society, often tend to be generalized, but it should be realized 
there are no easy solutions to that complex called the environment. 


44801 Some vegetation and soil characteristics of coal surface 
mines in Alabama. Lyle, E.S. Jr.; Janes, D.J.; Hicks, D.R.; Wein- 
gartner, D.H. (Auburn Univ., AL). pp 140-152 whch sympo- 
sium on surface minin oe reclamation. Washington, DC; National 

rom 4. sym on surface mining and reclamation; Lou- 
isville, Kentucky, U nited States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

The six mines inventoried in this study represent a random 
selection of the older surface mines of Alabama where no reclama- 
tion had been attempted. The timber volumes found on these mines 
would not be considered low on unmined but unmanaged forest 
land. Softwood volumes on the mines were higher than the area 
average, which included an appreciable proportion of managed land. 
Since all of the pines found on the mines had reseeded naturally from 
surrounding stands of pine trees, those were the species established. 
Where other species would be more productive or otherwise desir- 
with a preferred species would be preferable to natural stand regen- 
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of adequate stocking, Mo would also increase the likelihood 


po which are difficult for 
logging or any other operation that requires vehicular movement. 
Value of the areas for forestry operations would be vastly improved 
if the topography had been _— to gently rolling. It seems likely 
that a soil analysis should be obtained before reforesting a mined 
area, due mainly to the relatively wide pH range found on the mines. 
Southern pines do not grow on alkaline soils and have not done well 
on extremely acid soil materials. Soil analyses indicate that most of 
the mines have enough of the major nutrient elements to grow pine 
normally. The results of this study indicate that most abandoned 
mines in Alabama revegetate normally over a period of time. How- 
an it is practically certain that re-contouring the spoils and 

reforestation would greatly increase the economic 
i ar of abandoned mines in Alabama. 


44802 Hydrologic aspects of strip mining in the subbituminous 
coal fields of Montana. Van Voast, W.A.; Hedges, R.B.; McDermott, 
J.J. (Montana Bureau of Mines and Geology, Billings). pp 160-172 of 
In Fourth symposium on surface mining and reclamation. Washing- 
ton, DC; National Coal Association (1976). 

From 4. symposium on surface mining and reclamation; Lou 
isville, Senator ¢ nited States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

Many coal beds that will be mined in southeastern Montana 
are conten, that provide essential local water oe. Mine cuts 
along aquifer outcrops create almost im le piezometric 
changes. Monitoring near such operations at Colstrip has detected 
almost no water-level declines in observation wells. Mine ye be- 
tween outcrops induce rapid storage depletion and associated p 
metric depressions. One such cut near Decker induced 1,250 ey 
of flow from — st e and created a piezometric depression of 3 m or 
more as far as m from the mine. No wells have yet become 
a but losses of some are inevitable as operations 

d. Alternative supplies are available from aquifers stratigraphi- 
-_ below the disturbed materials. Effluents from active mines are 
chemically similar to other area waters because they are mixtures of 
ground waters entering the mine cuts. Occasional high concentra- 
tions of nitrate do occur, however, as residuals from explosives. 
Spoils generally consist of confined aquifers of wasted coal and 
coarse rubble at their bases, overlain by mn aeet sand, silt, and 
clay. conductivities and storage coefficients are compara- 
ble with those of undisturbed confined aquifers. Water quality in 
mined lands is highly diverse because of diverse spoils lithologies 
and poorly-established ground-water circulation. Ground water in 
spoils is more mineralized than in the coal beds and chemically 
resembles waters from sandstone aquifers. Hydrologic effects of 
mining will not be ——— or widespread, but may have local 
icance. Most notable changes will be in water quality; availabil- 
ity will not be permanently reduced. 


44803 Perennial forage species response to sodium and magne- 
sium sulfate in mine spoil. Ries, R.E.; Sandoval, F.M.; Power, J.F.; 
Willis, W.O. (USDA, Mandan, ND). pp 173-183 of In Fourth 
—— on surface mining and reclamation. Washington, DC; 
ational Coal Association (1976). 
From 4. symposium on surface mining and reclamation; Lou 
isville, Keuteita, © nited States of America (USA) (19 Oct 1976). 
ulfate are the principal sal 
Ma: ium ium sulfate are the princi its in lignite 
and subbituminous coal spoils originating from the Fort Union 
— group in North Dakota, Montana, and Wyoming. Survival 
and growth of eight perennial forage species as affected by these 
salts were studied in wth chambers at three stages of plant 
development—germination, emergence-establishment, and growth. 
For the emergence-establishment and growth portions of this study, 
the above salts were applied to mine spoils of two different textures 
from Peabody Coal Coal Co ‘s Big Sky Mine, near Colstri rip. Montana. 
Results showed that plant species responded differently to similar 
kinds or concentrations of salt, and that individual species responded 
differently to a given salt at different development stages. In general, 
three types of plant responses were observed: (1) no effect of kind or 
concentration Pf salt; (2) sensitive to increased salt concentration but 
not to specific kind of salt; and (3) sensitive to both kind and 
concentration of salt. In some instances growth of some species was 
affected by spoil texture. Results indicate that stands of such species 
may become established or survive in field paintings only under 
certain restricted conditions. This study provides basic information 
concerning probable species response at different growth stages to 
kind and concentration of salt and to spoil texture. From this 
information, methods of om = vegetation management can be 
developed for field testing and in semiarid and arid coal fields. 


44804 Effects of mycorrhizae on the survival and growth of trees 
planted on stripmine spoils. Medve, R.J.; Hoffman, F.M.; Gaither, 


pliance with the law, as well as actually increasing the damage to 
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T.W. (Slippery Rock State Coll., PA). pp 184-200 of In Fourth 
symposium on surface minin and a er Washington, DC; 
Coal Association (19 

rom 4. symposium on surface mining and 
isville, Kentucky, Gaited States of America (USA) (19 Oct 1976). 


See CONF-761078—. 

Growth, uptake of potassium and phosphorus, and percent 
mycorrhizae were found to be affected by inoculations of plantation 
soil, macerated roots, Cenococcum pact: Beran and Suillus luteus on 
the roots of red pine, white pine, and black locust seedlings planted 
on bituminous strip mine spoil. Cenococcum and macerated roots 
had the greatest positive effects. Evidence indicates that Pisolithus 
tinctorius may be the mycorrhizal symbiont in the macerated root 
inoculum. More volunteer woody plants invaded the Cenococcum 
and macerated root study plots than any other area. 


44805 Demonstration test of two irrigation systems for plant 
establishment on coal mine spoils. Aldon, E.F. (Rocky Mountain 
Forest and Range Experiment Station, Albuquerque, NM); Spring- 
field, H.W.; Sowards, W.E. pp 201-214 of In 3 symposium on 
surface mining and reclamation. Washington, DC; National Coal 
Association ( 


ium on surface mining and reclamation; Lou- 
y United States of p beeen (USA) (19 Oct 1976). 


Drip Irrigation. Applying water 15 minutes per day two or 
three times per week resulted in better seedling emergence than less 
frequent watering. Adding 6 to 10 in. of topsoil promoted better 
emergence and survival of most plant species, whereas incorporating 
bottom ash or gypsum into the raw spoil did not. Emergence of 
alkali sacaton, galleta, and Indian ricegrass was nearly the same and 
significantly higher than that of fourwing saltbush, which gave 
relatively poor results probably due largely to high summer tempera- 
tures. Survival of plants was directly related to amount of water 
applied in July and August the first season. Indian ricegrass survived 
best and galleta had the poorest survival. Topsoil was the best 
amendment and gypsum the poorest. Sprinkler Irrigation. Applying 
1/, to °/, in. of water at 1- or 2-day intervals the first 2 weeks after 
seeding, followed by less frequent watering, was adequate for seed- 
ling emergence of alkali sacaton and galleta provided the amount of 
water applied in 2 months would net at least 5 in. Emergence of 
seedlings was highest in the grayish brown sandy loam spoil material 
and lowest in the gray stoney clay. Seedlings emerged well in 
unamended spoil, topsoil, and in spoil amended with gypsum. Plow- 
ing and disking in bottom ash, however, did not appear to promote 
ee at the application rate used. Survival after two growing 

pera erally was best on plots receiving the most water the first 

ew galleta plants survived but a sufficient number of alkali 

pce plants remained alive constitute a satisfactory stand. 

Survival of alkali sacaton averaged higher in spoil amended with 

either topsoil or bottom ash in unamended spoil or spoil 
amended with gypsum. 


44806 Planting combinations of trees and grasses on areas affect- 
ed by surface mining in central Pennsylvania. Wheeler, W.H. (Bureau 
of Surface Mine Reclamation, Ebensburg, PA). pp 215-222 of In 
Fourth symposium on surface mining and reclamation. Washington, 
DC; National Coal Association (1976). 

From 4. —— on surface mining and reclamation; Lo 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

It appears that an adequate cover of grasses can be obtained 
by sowing approximately 15 Ib of Kentucky 31 fescue and 2 Ib of 
weeping lovegrass per acre on newly backfilled spoil where tonsoil 
and subsoil have been es and where the pH is above 5.0. Such 
covers do not appear to have an appreciable deterrent affect on most 
trees planted at or near the same time. Legumes may prevent the 
survival of most tree species. Because legumes take so long to 
become established their value in immediate erosion control is ques- 
tionable. Grasses and grain should be seeded as soon as ible after 
backfilling. Where the season does not permit this, additional tillage 
must be done prior to seeding. Occasional failures should be expect- 
ed and replanted as soon as possible. Deer made use of all areas 
where any grass was seeded. Damage to forest trees was only 
apparent where legumes were seeded. 


44807 Producing forages for livestock on surface mined land in 
southwest Virginia. Baker, C.D.; Dingus, G.P.; McCart, G.D. (Lone- 
some Pine Soil and Water Conservation District, Clintwood, VA). 
pp 223-227 of In Fourth symposium on surface mining and reclama- 
tion. Washington, DC; National Coal Association (1976). 
From 4. symposium on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 
See CONF-761078—. 
Several grass and legume mixtures were grown on mine spoil 
with optimum pH and fertility to test their tability to such a 
growing medium. The mixtures we > evaluated as to general appear- 
ance, overall yield and quality. Evaluations were made by profes- 
sionals familiar with such forage crops and were largely of an 
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observational nature. ing trials with a beef cow and calf herd 
were conducted in 1973, 1974, and 1975 on land surface mined for 
coal and reclaimed with Kentucky 31 fescue and sericea lespedeza. 


44808 Multiple uses of surface mined land in the Southwest. 
Verma, T.R.; Thames, J.L. (Univ. of Arizona, Tucson). pp 228-235 
of In Fourth symposium on surface mining and reclamation. Wash- 
ington, DC; National Coal Association ( cian ene 

From 4. sym “y on surface minin; reclamation; Lou- 
isville, Kentucky, of (USA) (19 Oct 1976). 

See CONF- 76107 

Southwest are constrained by the availability of water. Water re- 
sources are the key factor in attaining a long lasting and ecol ly 
balanced reclamation on these disturbed wi of the arid semi- 
arid region. Soil stability and erosion control are common objectives 
of reclamation. However, a rising costs of reclamation can 
quite effectively be reduced if the post-reclamation land use poten- 
tials are evaluated before the strip mining operation starts. Water and 
land resources of the strip mined land are analyzed and evaluated for 
different land uses on the Black Mesa of Arizona. Runoff harv 
for agrosystems, grazing and livestock production and recreati 
uses of mined land has been evaluated. Soil erosion and sediment 
control is achieved by cultural and vegetative treatments. Results 
should be applicable in further multiple land use planning of dis- 
turbed lands on the 
areas of the Southwest. Different water harvesting techniques 
agrosystems for livestock production, stock ponds, and recreation 
are discussed. Minor land modifications and soil treatments have 
been used to increase the runoff efficiency for water harvesting. 
Preliminary results are encouraging. 


44809 Use of surface mined lands. Glover, F.W. Jr. (USDA Soil 
Conservation Service, Morgantown, WV). pp — of In Fourth 
symposium on surface mining and reclamation. Washington, DC; 
National Coal Association (1976). 

From 4. symposium on surface mining reclamation; Lou- 
isville, Kentucky, Uni ited States of uae (USA) (19 Oct 1976). 

See 761078—. 

With the present demand for coal as a source of energy, coal 
will continue to Ss peuliiaped by surface mining. The areas resulting 
from surface mining may have many productive uses. Prep 
before the coal is mined is essential if the optimum potential use is to 
be attained. On-site damage caused by removal of the coal must be 
confined as much as possible to the surface mine permit area. Water 
must be properly disposed, erosion and sediment must be controlled, 
and vegetation with species suited to the planned use and adapted to 
the site must be established. All of these basic conditions must be met 
for basic reclamation under present West Virginia laws. Once they 
have been met, the groundwork is already laid for productive 
subsequent use of the same lands and that is almost certain to follow. 
The examples discussed are four possible uses of mined lund. There 
are many other possible uses. 


44810 Socio-economic aspects of surface-mining: effects of strip- 
mine reclamation procedures upon assessed land values. Ballou, S.W. 
PP 242-263 of In Fourth symposium 

+ fe tion. Washington, DC; National Coal 
(1976). 


From 4. symposium on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

The rate at which land depreciates and whether or not land 
value on ee occurs appears to depend on the kind of reclamation 
ee ure. Recovery of land value after mining is related to current 

use practices and to the degree reclaimed land regains the 
original land use. In Mahaska County, Iowa, full recovery of pre- 
mining property values depends on the recovery of crop production. 
Recovery in land value does not appear likely for unreclaimed sites. 
Cae and replanting with the addition of soil amendments in- 
creased the land value only 15 percent. Covering toxic spoils with 
sanitary landfill materials resulted in a 65 percent recovery of land 
value over an adjacent graded mining site. Replacing the original 
topsoil and replanting resulted in full recovery of land value. The 
rate of —e of crop production (and therefore land value) will 
the degree to which soils have been returned to condi- 

tions suitable for vegetation. 


44811 Reclamation technology training in the United States. 
Angel, P.N. (Univ. of Kentucky, Madisonville). pp a of In 
Fourth symposium on surface mining and reclamation. W 
DC; National Coal Association (1976). 
From 4. symposium on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 
See CONF -701078—. 
Because of a national awareness of ecological concern and the 
increasingly stringent legal reclamation of mined 
areas, mining companies governmen' are searc 
for trained employees. Newly established Rec 


isville, Kentuck 
ONT E 
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schools are meeting this demand for field personnel. When evaluat- 
ing the quality of training at a Reclamation Technology school, one 
must ask four basic questions. (1) Does the program integrate various 
resource management techniques. All the environmental sciences 
must be brought together into a multidiscipli package and 
interrelationships stressed when training in reclamation technology. 
(2) What opportunities are available for gi ing experiences 
at the school. tive Education, In ip Programs, and 
On-the-Job Training Programs should be essential components of a 
Reclamation Technology Program. (3) How close is the school to an 
active strip mine. Reclamation simply cannot be taught without an 
active pit, a highwall, a silt structure, or readily accessible spoil 
ma . (4) Are the instructors experienced in field reclamation as 
well as knowledgeable of reclamation theory. Field ex di- 
rectly in reclamation should be a required qualification for reclama- 
tion instructors since many hard-core reclamation techniques and 
principles cannot be found in textbooks. A basic need has arisen for 
textbooks and training material orientated specifically to strip mine 
reclamation. This need will be augmented by the inevitable develop- 
ment in the near future of a four-year Bachelor's Degree Program in 
Reclamation. Another need in the area of Reclamation education is 
the establishment of an independent accreditation organization for 
Reclamation Technology schools. 


(Envi tal 
172-187 of In 


mines. vis, 
Protection Agency, Philadephia); Maneval, D. R. 
ashington, DC; 


Sixth ——— on coal mine drainage research. 
National Association (1976). 

From 6. symposium on coal mine drai research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761079—. 

The cooperating agencies have been maintaining liaison and 
= rapport with information exchange taking place an throughout 

project to date. Each organization has contributed to the collec- 
tion and development of the data available to the consultant. The site 
has been inventoried, alternatives defined, and recommendations 
costed out. The next step is to initiate engineering plans and specifi- 
cations on those specific tasks chosen for early abatement action. 
The decision regarding priorities for physical work will be arrived at 
through dialogue between the local, state, regional, and federal 
cooperating agencies. Engineering on high priority sites will be well 
—— “y the time this paper is delivered. Funding for this 
g will be available in part from EPA sources. In the event 
DER, through the Pennsylvania Governor's Office, applies to ARC 
for grant funds for all or part of the abatement work, ARC can, 
provide up to 75 percent of the engineering and construction costs of 
mine reclamation projects on qualify:ng sites. Decisions on such 
application endorsement and funding are expected within the next 
year. Local, county, or state fund availability for the non-federal 
portion of costs must also be arranged. It may be possible to use 
cash, materials, or services, or combination thereof, to complete the 
non-federal portion of the project costs. Concurrent with the engi- 
neering and construction work, a study of the institutional and land- 
use implications will be initiated. 
44813 Coal, NPDES, and you. Cloward, W.H. (Environmental 
Protection Agency, pp 188-189 In Sixth symposium on 
coal mine drainage research. Washington, DC; National Asso- 
ciation (1976). 

From 6. symposium on coal mine research; Louis- 
ville, Kentucky, United States of America wu A) (19 Oct 1976). 

See CONF-761079—. 

On October 18, 1972 Congress passed the Federal Water 
Pollution Control Act Amendments of 1972. In this far-reaching 
legislation, Congress authorized the establishment of a nationwide 
water pollution abatement permit system called the National Pollut- 
ant Discharge Elimination System (NPDES). The Act requires that 
anyone who discharges any pollutants from a point source (a Pipe, 
ditch, channel, etc.) to the waters of the United States must apply for 
an NPDES permit to do so. Under the Act there are two types of 
NPDES permits—those for new and those for existing sources. 
Industrial existing sources must meet two different levels of technol- 
ogy-based standards. The first of these called Best Practicable Con- 
trol Technology Currently Available (BPT) must be met by July 1, 
1977. The second, more stringent level called Best Available Tech- 
nology Economically Achievable (BAT) is to be met by July 1, 
1983. New sources must meet the New Source Performance Stan- 
dards (NSPS) at startup. There are two primary differences between 
new and existing source permit requirements. The first, of course, is 
the BPT/BAT versus NSPS technology requirements. The second is 
that new source permits are major federal actions which must 
undergo a rigorous environmental review under the terms of the 
National Environmental Policy Act of 1969 (NEPA) before they can 
be issued. Existing source permits are exempt from this procedure. 


ment for erosion control and vegetation establishment. 
Hodder, R.L. (Montana Agricultural Experiment Station, Bozeman). 
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DC; National 

rom 6. research; Louis- 
ville, Kentucky, United States of America wu A) (19 Oct 1976). 

See CONF-761079—. 

Mine spoil reclamation development work completed to date 

elopment of equipment and tec ues specific to mine spoil 

reclamation are critical to the assurance of consistently successful 
land reclamation at a reasonable cost. 


44815 Erosion and sediment contro] during surface mining in the 
Eastern United States. Mills, T.R.; Clar, M.L. (Hittman Associates, 
Inc., Columbia, 211-224 of In Sixth on coal 
mine drainage revetrc ashington, DC; N Association 

From 6. symposium on coal mine 
ville, Kentucky, United States of 

See CONF-761079—. 

Hittman Associates recently a manual of me 
for the U.S. Environmental Protection Agency on the subject of 
erosion and sediment control during surface mining in the Eastern 
United States. The manual is entitled Erosion and Sediment Control 
ey Surface Mining in the Eastern United States” and is sched- 

‘or publication in the fall of 1976. The control information 
contained in the manual is primarily directed towards preventing 
excessive soil loss and resulting damages associated with coal surface 

mining operations in the eastern portion of the United States; specifi- 
cally the Appalachian, Eastern Interior, and Western Interior coal 
regions. However, much of the material and certainly all of the basic 
erosion and sediment control philosophy is applicable to all catego- 

ries sears surface mining, and all regions of the country. 


research; Louis- 
) (19 Oct 1976). 


drainage by interaction 
Crouse, H.L. (D’Appolonia 
Consulting Engineers, Inc., Pittsburgh); Rose, A.W. pp 237-269 of In 
Sixth —- on coal mine drainage research. Washington, DC; 
National Association (1976). 
From 6. symposium on coal mine drainage research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 
See CONF-761079—. 
Acid mine drainage is one of the most severe water pollution 
problems in the Appalachian region. Abandoned underground 
mines, gob piles, and strip mines are the major sources of this 
drainage. Existing public on do not permit acid discharge from 
active operations, but uncountable abandoned mines and gob piles 
continue to dump tons of acidity into Appalachian streams each 
year. The Ap hian Regional ResetPae 2m (1969) indicated that 
about 5,700 miles of streams in Appalachia are seriously polluted by 
acid mine drainage. This pollution has severe adverse impact on 
domestic, industrial, and recreational water use. The cost of treating 
this drainage is tremendous. An investigation into natural ameliora- 
tive processes occurring in a stream moderately affected by acid 
mine drainage is described. Specifically, it addresses the effects of 
acid water on the bottom sediments and the effects of the sediment 
on the water. Solution-mineral equilibria indicate that stream waters 
(especially acidic waters) should react with certain minerals in 
stream sediments; however, no data are available on reaction rates. 
A study of the natural beneficiation of coal mine drainage in Central 
Pennsylvania, concluded that the mixing of acid water with a natural 
stream does effect beneficiation of the acid water, the magnitude of 
which cannot be explained by simple dilution or neutralization. 


— At-source control through the application of several abate- 

ment techniques. Klingensmith, R.S.; Miorin, A.F.; Saliunas, J.R. 

(Gannett Fleming Corddry and Carpenter, Inc., Harrisburg, PA). pp 

270-284 of In Sixth symposium on coal mine drainage research. 
Ww DC; National Coal Association (1976). 

rom 6. symposium on coal mine America (USA) 19 © h; Louis- 

ville, Kentucky, United States of (USA) (19 ~ 1976). 

See CONF-761079—. 

The Appalachian Region has been blessed with an abundance 
of an important resource, coal. However, extensive past unregulated 
coal mining has caused significant damage to our land and water. 
Only within recent years has an increasing concern for our environ- 
ment resulted in an effort toward amelioration of this damage. Many 
abatement measures—preventive (at-source), treatment, and dispos- 
al—have been evaluated for use. The at-source measures generally 
appear to have the best potential. Various at-source measures de- 
signed by our firm and implemented with public funds, their costs, 
and their effectiveness have béen documented. In addition, the 
in applying at-source controls 

, and the resultant savings 


to the public, have been described. 


44818 Evaluation of the environmental effectiveness of close 
down procedures: eastern underground coal mines. Bucek, M.F.; 
Emel, J.L.; Petrus, C.A.; Schad, J.A. (HRB-Singer, Inc., State 
College, PA). pp 285-291 of In Sixth symposium on coal mine 
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drainage research. Washington, DC; National Coal Association 
(1976). 
From 6. symposium on coal mine yo 4 research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 
See CONF-761079—. 
: The awareness of the environmental need to prevent or 
control the acid mine discharges from underground coal mines has 
led federal agencies, state agencies, and private companies to seek 
ractical and effective closure techniques. Many techniques have 
oe used in the past, and engineering studies of these methods have 
been documented. The results of a study that attempted to assess the 
effectiveness of the closures implemented in a large geographic area 
are summarized. Effectiveness criteria that were developed related 
to the closure effect on mine effluent quality and quantity. 


44819 Sixth symposium on coal mine drainage research. Wash- 
ington, DC; National Coal Association (1976). 297p. (CONF- 
761079—). 
From 6. symposium on coal mine —— research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 
Nineteen papers were abstracted and indexed separately. 


44820 Character of drainage as a function of the occurrence of 
framboidal pyrite and ground water quality in eastern Kentucky. 
Caruccio, F.T.; Geidel, G.; Sewell, J.M. (Univ. of South Carolina, 
Columbia). pp 1-16 of In Sixth symposium on coal mine drainage 
research. Washington, DC; National Coal Association (1976). 

From 6. symposium on coal mine drainage research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761079—. 

The distribution of framboidal pyrite, as ascertained by the 
microscopic examination of polished pellets, has been shown to be 
relatively abundant in coal seams of marine-brackish water paleoen- 
vironments; and although not as abundant, also present in significant 
concentrations in coals of fresh water sequences. Within the natural 
limits of variation framboidal pyrite can be expected to be most 
prevalent in marine-brackish water coals. For the area studied in 
eastern Kentucky, strata which produce acidic drainages are charac- 
terized as having most (generally exceeding 85 percent) of the pyrite 
in the framboidal form and a paucity of natural water bufferin, 
capacity. On the other hand, strata which produce low to hi 
sulfate-neutral drainages usually have 5-30 percent of the pyrite in 
the framboidal form and are associated with highly buffered alkaline- 
water systems. Thus the prevalence of framboidal pyrite, in combi- 
nation with the alkalinity of natural waters determines the quality of 
drainage from various strata. During the strip mining operations 
rocks —_ of generating acidity and alkalinity become disrupted 
which effectively increases the surface areas of reactions and magni- 
fy the concentrations of the various water quality components. 
Further studies are currently in progress to evaluate the magnitudes 
of increase in alkalinity and acidity that could be expected when 
rock layers are fractured. Factors such as jointing patterns, perme- 
ability and physical decomposition characteristics are among the 
variables being considered. 


44821 Coal pile leachate quantity and quality characteristics. 
Anderson, W.C.; Youngstrom, M.P. (Pickard and Anderson, 
Auburn, NY). pp 17-33 of In Sixth symposium on coal mine drainage 
research. Washington, DC; National Coal Association (1976). 
From 6. symposium on coal mine —— research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 
See CONF-761079—. 


Coal pile leachate eoenety and quality characteristics are site 


dependent. During periods of no precipitation, retained moisture 
within the coal pile is dissolving minerals which are flushed from the 
pile by precipitation. If there is sufficient precipitation, most all the 
dissolved minerals are flushed from the pile and following the first 
flush only minor concentrations of minerals are carried from the pile 
in continuing CPL flows. This is particularly true of total iron, 
copper, manganese, chromium and zinc. Acidity is likewise reduced, 
but not to the degree noted in the case of total iron. Development of 
CPL design quantity and quality parameters requires the collection 
of sufficient monitoring data for each specific site to permit develop- 
ment of flow and contaminant hydrographs describing the flush 
phenomena and to permit determination of base flow rates and 
minimum contaminant concentrations. A methodology was devel- 
oped applicable to either manual or computer use which permits 
defining CPL quantity and quality characteristics for any desired 
design precipitation condition. 


44822 Water quality relationships as a function of acid mine 
drainage inputs into the Susquehanna River. Cline, J.T. (Wilkes Coll., 
Wilkes-Barre, PA); Balla, R. pp 34-49 of In Sixth symposium on coal 
C1976 — research. Washington, DC; National Coal Association 

From 6. symposium on coal mine drainage research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761079—. 

In general ———— a and phaeo-pigments decrease down- 
stream as a result of effects of acid mine drainage. Dissolved iron 


ERA VOL. 2, NO. 19 


and H* are most detrimental to the river's biota: ferric hydroxide 
pees nutrients; ferric hydroxide uses algae as a nucleation site, 
thus killing it, and turbidity hinders primary growth by depletion of 
light penetration. Nutrients such as nitrate and orthophosphate de- 
crease with increased acid mine drainage inflow. Total iron nega- 
tively affects dissolved ——- downstream. Oxygen levels show an 
“Oxygen sag curve” typical to sewage inflow. Bacterial concentra- 
tions increase, as sewage inputs, temperature and turbidity increases. 
Sewage discharges that release the bacteria also cause considerable 
turbidity. Turbidity is a function of discharge variations at the 
station upstream from the acid mine drainage outfalls, but correlates 
to total iron at the more highly contaminated downstream stations. 
Total iron, dissolved iron, and sulfate increase with acid mine 
drainage inflow, but do not correlate due to iron reactions vs. 
sulfates being conservative. Temperature correlates with pH at only 
the first two stations where total alkalinity and biotic reactions, 
which are temperature dependent, control the pH while further 
downstream pH is a function of acid mine drainage. Thus, acid mine 
drainage is apparently the control of the physicochemistry and 
biology of the receiving waters of the Susquehanna River. It has 
been shown both statistical'y and graphically that acid mine drainage 
influences variations of the water chemistry and biota of the Susque- 
hanna River more than discharge or temperature. Significantly, the 
river appears self cleaning of acid mine drainage contamination 
within a short distance downstream. 


44823 Effects of coal strip mining of stream water quality: pre- 
liminary results. Dettmann, E.H.; Olsen, R.D.; Vinikour, W.S. (Ar- 
gonne National Lab., IL). pp 51-63 of In Sixth symposium on coal 
1976 “Sete research. Washington, DC; National Coal Association 

From 6. symposium on coal mine —- research; Louis- 
ville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761079—. 

Results of the preliminary study were not conclusive, but 
suggest that present water quality impacts induced by operation of 
the Big Horn Mine may be smal! compared to other land use effects 
in the watershed. While concentrations of some chemical parameters 
in pumped mine discharge were high, concentration increases mea- 
sured in the Tongue River downstream of the mine were small in 
comparison to observed increases upstream in agricultural areas. 
Preliminary fish sampling data also suggest that the biotic communi- 
ty is responding to watershed scale water quality changes, and show 
no large mining impacts. Since expansion of mining activities along 
the Tongue River is anticipated, ANL has undertaken, beginning in 
summer 1976, a comprehensive study of the Tongue River (spon- 
sored by the U.S. ERDA). The aquatic study will identify and 
quantify the water quality and aquatic ecosystem impacts related to 
operation of the Big Horn Mine. The aquatic investigation will 
include and modeling subprojects to opti- 
mize identification and subsequent prediction of pollutant produc- 
tion, transport, and ultimate fate within the aquatic ecosystem and 
expanded sampling of the food web to include primary producers, 
macroinvertebrates and fish. Improved water flow data based on a 
U.S. Geological Survey gaging station ,ust upstream of the Big Horn 
Mine, a modified and expanded sampling program, and the use of a 
time dependent water quality model are expected to permit identifi- 
cation of more subtle impacts on the — River system than was 
possible during the preliminary study. study results will be 
compared and integrated with previous and ongoing research efforts 
on the Montana reach of the Tongue River to investigate the extent 
and — of mining impacts in the entire Tongue River 
watershed. 

44824 New equipment reclaims spoil banks in Kansas. World 
Coal; 3: No. 2, 25(Feb 1977). 

The U.S. Bureau of Mines and the Pittsburg and Midway 
Coal Mining Co. are testing newly devised equipment in a search for 
less expensive methods of reclaiming surface-mined lands. 


44825 Reaction products of coal-ash and limestone from fluidized 
bed combustors. Roger, L.L. (Univ. of Surrey, Guildford, Eng.). J. 
Inst. Fuel; 50: No. 402, 14-18(Mar 1977). 

When limestone is added to fluidized bed combustors during 
the combustion of coal a number of reactions occur. These include 
its reaction with the SO/sub x/ of the combustion gases. The 

hysical methods of analysis are important in order to understand 
tter the form of the compounds present in the reaction products. A 
comprehensive assessment of the reaction products is necessary for 
environmental reasons and so that they can be used successfully. In 
the examination of the by-products and their reactions with water, a 
number of compounds were identified. These were calcium hydrox- 
ide, magnesium hydroxide, anhydrite, gypsum, calcite, and quartz. 
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been developing legislative programs and an administrative structure 
to ensure it its activities will be timely, yet responsible. For 
example, recent enactment of the Illinois Coal Development Bond 
Act provides $70 million in state bonds to develop Illinois coal. The 
Department of Business and Economic Development administers the 
bonding authority. Funds are made available to assist projects that 
will encourage the use of Illinois coal. By applying research con- 
cepts to demonstration facilities, new technologies can be tested and 
perfected on Illinois coal and the construction and tion of these 
demonstration facilities can provide economic its to the work- 
ers of Illinois while developing a fuel and technology to meet the 
state’s and the country’s energy needs. The ultimate success of 
Coalcon’s coal-to-clean boiler fuel demonstration project will be 
measured in terms of the degree to which technical feasibility is 
proven, the economic viability of the process, and the extent to 
which it becomes commercially acceptable. The site chosen for the 
project will certainly have a significant influence on the probability 
of adequately demonstrating these factors. Illinois has an attractive 
site that will compliment Coalcon’s demonstration of the technical 
and economic feasibility of their process. In addition, the state is 
eager to work with Coalcon in developing ways to utilize the coal 
resources. 


44827 Deposit potential in East Siberia. Bottke, H. (Tech Univ, 
Clausthal, Ger). Erzmetall; 29: No. 11, 494-499(Nov 1976). (In 
German). 

This evaluation of German and Soviet publications deals with 
the geographical position of East Siberia; the geological develop- 
ment of the Siberian plateau and the surrounding folded mountains; 
coal deposits; oil and gas deposits; iron ore deposits; nonferrous ore 
deposits; and deposits of nonmetallic and industrial minerals. Eco- 
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44828 (CONF-761096—1) Some effects on soil microbiota of 
topsoil storage during surface mining. Miller, R.M.; Cameron, R.E. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
ENG-38. 9p. Dep. NTIS, PC A02/MF AO1. 

From Coal conference; St. Louis, Missouri, United States of 
America (USA) (19 Oct 1976). 

A preliminary assessment indicates that topsoil stockpili 
leads to a disruption of the soil properties as well as microbi 
character. These disturbed soils characteristically have an increase in 
bulk density (decrease in porosity), a decrease in water holding 
capacity, and a reduction in the amount of organic matter. These soil 
characteristics along with the depth of the storage pile and time of 
storage appear to have a substantial impact on soil microbiota. The 
implications of these findings in terms of successful reclamation of 
surface mined land need intensive study. 

44829 (FE—150-102) Economics of large-scale 

mining using simulation modes. Final report, volume 2. Area stripping 
with draglines using Illinois basin region test case. (Fluor Utah, Inc., 
San Mateo, Calif. (USA); Bonner and Moore Associates, Inc., Hous- 
ton, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 181p. Dep. 
NTIS, PC A09/MF AO1. 

ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
energy costs. Simulation models representative of area stripping with 

ine mining techniques which were developed, documented, and 
tested are described. Two types of models were developed: detailed 
micromodels, which provide detailed information on mining systems 
and equipment to assist in mine design and equipment selection; and 
broad macromodels, which provide a first evaluation of depos- 
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its and new ventures for an entire mining complex. The Illinois Basin 
Strippable Coal Resource Region was used to test the models. A 
hypothetical mining situation representative of typical mining prob- 
lems and conditions encountered in the region was selected. The 
models were used to estimate mining costs for the hypothetical 
baseline situation and for sensitivity analysis varying both mining 

and financial assumpiions. The results of the test case 
indicate potential coal prices for a range of geologic and economic 
assumptions. The models are part of a series developed for mine 
planning and economic analysis of surface coal mines. 


44830 (FE—1520-101) Economics of surface coal 
mining using simulation models. Final report, volume 1. Executive 
summary. (Fluor Utah, Inc., San Mateo, Calif. (USA); Bonner and 
Moore Associates, Inc., Houston, Tex. (USA)). Mar 1977. Contract 
EX-76-C-01-1520. 65p. Dep. NTIS, PC A04/MF AOI. 

Large-scale surface coal mining will play a key role in meet- 
ing future energy needs of the U.S. Fluor Utah, Inc., with Bonner 
and Moore Associates, Inc. as subcontractor, was contracted by 
ERDA to determine and define the problems of large-scale surface 
coal mining that would be encountered in supplying these energy 
needs. Simulation models representative of current surface mining 
techniques were developed, documented, and tested. Two types of 
models were developed: detailed micromodels, which provide de- 
tailed information on mining systems and equipment to assist in mine 
design and equipment selection; and broad macromodels, which 
provide a first-order evaluation of new ventures for an entire coal 
mining complex. Strippable coal resource regions were defined in 
terms of surface geology, stratigraphy, structural geology, and phy- 
siography. Major surface mining methods suitable for large-scale 
production were selected for detailed study: area stripping with 
draglines, contour stripping with draglines, area stripping with shov- 
els and trucks, mountain top removal, and multiple dipping seam 
mining. Combinations of the most applicable mining method and 
region were selected to test the models, and hypothetical mining 
situations representative of typical mining problems and conditions 
encountered in the region were defined. The models were used to 
estimate mining costs for hypothetical situations in each of the eight 
major coal resource regions in the U.S. where coal can be surface 
mined. The results of the test cases indicate potential coal prices for 
a range of geologic and economic assumptions. 


44831 (FE—1520-103) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 3. Area stripping 
with using four corners region test case. (Fluor Utah, Inc., 
San Mateo, Calif. (USA); Bonner and Moore Associates, Inc., Hous- 
ton, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 187p. Dep. 
NTIS, PC A09/MF AOl1. 
Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion precesses being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
—_ costs. Simulation models representative of area stripping with 
dragline mining techniques which were developed, documented, and 
tested are described. Two types of models were developed: detailed 
micromodels, which provide detailed information on mining systems 
and equipment to assist in mine design and equipment selection; and 
broad macromodels, which provide a first-order evaluation of depos- 
its and new ventures for an entire mining complex. The Four 
Corners Strippable Coal Resource Region was used to test the 
models. A hypothetical mining situation representative of typical 
mining problems and conditions encountered in the region was 
selected. The models were used to estimate mining costs for the 
hypothetical baseline situation and for sensitivity analysis varying 
both mining parameters and financial assumptions. The results of the 
test case indicate potential coal prices for a range of geologic and 
economic assumptions. 


44832 (FE—1520-104) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 4. Area stripping 
with using Fort Union region test case. (Fluor Utah, Inc., 
San Mateo, Calif. (USA); Bonner and Moore Associates, Inc., Hous- 
ton, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 185p. Dep. 
NTIS, PC A09/MF 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning ani analysis, and by government in estimating future 
energy costs. Simulation models representative of area stripping with 
pre mining techniques which were developed, documented, and 
tested are described. Two types of models were developed: detailed 


44826 (NP—22001) Mlinois site for Coalcon Clean Boiler Fuels 
project. (Illinois Dept. of Business and Economic Development, 
Springfield (USA)). Feb 1976. vp. Illinois Dept. of Business and 
Economic Development, Springfield, IL. 
The state of Illinois, with its large coal reserves, has great 
interest in developments to increase the utilization of this resource. 
To achieve greater utilization of the coal in Illinois, the state has 
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micromodels, which provide detailed information on mining systems 
and equipment to assist in mine design and equipment selection; and 
broad macromodels, which provide a first-order evaluation of depos- 
its and new ventures for an entire mining complex. The Fort Union 
Strippable Coal Resource Region was used to test the models. A 
hypothetical mining situation representative of typical mining prob- 
lems and conditions encountered in the region was selected. The 
models were used to estimate mining costs for the hypothetical 
baseline situation and for sensitivity analysis —— both mining 
parameters and financial assumptions. The results of the test case 
indicate potential coal prices for a range of geologic and economic 
assumptions. 


44833 (FE—1520-105) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 5. Area stripping 
with draglines using Texas Gulf region test case. (Fluor Utah, Inc., 
San Mateo, Calif. (USA); Bonner and Moore Associates, Inc., Hous- 
ton, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 188p. Dep. 
NTIS, PC A09/MF 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
energy costs. Simulation models representative of area stripping with 
dragline mining techniques which were developed, documented and 
tested are described. Two types of models were developed: detailed 
micromodels, which provide detailed information on mining systems 
and equipment to assist in mine design and equipment selection; and 
broad macromodels, which provide a first-order evaluation of d 
its and new ventures for an entire mining complex. The Texas Gulf 
Strippable Coal Resource Region was used to test the models. A 
hypothetical mining situation representative of typical mining prob- 
lems and conditions encountered in the region was selected. The 
models were used to estimate mining costs for the hypothetical 
baseline situation and for sensitivity analysis varying both mining 

rameters and financial assumptions. The results of the test case 
indicate potential coal prices for a range of geologic and economic 
assumptions. 


44834 (FE—1520-106) Economics of surface coal 
mining using simulation modes. Final report, volume 6. Contour strip- 
ping with draglines using Appalachia—Ohio region test case. (Fluor 
Utah, Inc., San Mateo, Calif. (USA); Bonner and Moore Associates, 
Inc., Houston, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 
185p. Dep. NTIS, PC A09/MF AO1. 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
energy costs. Simulation models representative of contour stripping 
with dragline mining techniques which were developed, document- 
ed and tested are described. Two types of models were developed: 
detailed micromodels, which provide detailed information on mining 
systems and equipment to assist in mine design and equipment 
selection; and broad macromodels, which provide a first-order eval- 
uation of deposits and new ventures for an entire mining complex. 
The Appalachia (Ohio) Strippable Coal Resource Region was used 
to test the models. A hypothetical mining situation representative of 
typical mining problems and conditions encountered in the region 
was selected. The models were used to estimate mining costs for the 
hypothetical baseline situation and for sensitivity analysis varying 
both mining parameters and financial assumptions. The results a the 
test case indicate potential coal prices for a range of geologic and 
economic assumptions. 


44835 (FE—1520-107) Economics of surface coal 
mining using simulation models. Final report, volume 7. Area stripping 
with shovels and trucks using Powder River region test case. (Fluor 
Utah, Inc., San Mateo, Calif. (USA); Bonner and Moore Associates, 
Inc., Houston, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 
197p. Dep. NTIS, PC A09/MF AOI. 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
energy costs. Simulation models representative of area stripping with 
shovels and trucks mining techniques that were developed, docu- 
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mented and tested are described. Two types of models were devel- 
oped: detailed micromodels, which provide detailed information on 
mining systems and equipment to assist in mine design and equip- 
ment selection; and br macromodels, which provide a first-order 
evaluation of deposits and new ventures for an entire mining com- 
plex. The Powder River Basin Strippable Coal Resource Region was 
used to test the models A hypothetical mining situation representa- 
tive of typical wee Namen and conditions encountered in the 
region was selected. The models were used to estimate mining costs 
for the hypothetical baseline situation and for sensitivity analysi 
varying both mining parameters and financial assumptions. 
results of the test case indicate potential coal prices for a range of 
geologic and economic assumptions. 


44836 (FE—1520-108) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 8. Mountain top 
removal mining using Appalachia-West Virginia test case. (Fluor 
Utah, Inc., San Mateo, Calif. (USA); Bonner and Moore Associates, 
Inc., Houston, Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 
121p. Dep. NTIS, PC A07/MF AO1. 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in anny 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
energy costs. Simulation models representative of mountain top 
removal mining techniques that were developed, documented, and 
tested are described. The simulation models provide detailed infor- 
mation on mining systems and equipment to assist in mine design and 
equipment selection. The Appalachian-West Virginia oe 

Resource Region was used to test the models. A hypothetical 
mining situation representative of typical mining problems and con- 
ditions pocrcamee in the region was selected. 


44837 (FE—1520-109) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 9. Multiple 

seam mining using Green River region test case. (Fluor Utah, 
Inc., San Mateo, Calif. (USA); Bonner and Moore Associates, Inc., 
Houston, Tex. (USA)). Mar 1977. Coatract EX-76-C-01-1520. 129p. 
Dep. NTIS, PC A07/MF AO1. 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes bei 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to study the costs 
and problems of large-scale surface coal mining. This project result- 
ed in a series of computer models for use by the industry in mine 
planning and analysis, and by government in estimating future 
energy costs. Simulation models representative of mountain top 
removal mining techniques which were developed, documented and 
tested are described. The simulation models provide detailed infor- 
mation on mining systems and equipment to assist in mine design and 
equipment selection. The Green River ene Coal Resource 
Region was used to test the models. A hypothetical mining situation 
representative of typical mining problems and conditions encoun- 
tered in the region was selected. 


44838 (FE—1520-110) Economics of large-scale surface coal 

mining using simulation modes. Final report, volume 10. User's manual 

for area macromodel. (Fluor Utah, Inc., San Mateo, Calif. 

(USA); Bonner and Moore Associates, Inc., Houston, Tex. (USA)). 

Hg ot Contract EX-76-C-01-1520. 149p. Dep. NTIS, PC A08/ 
AOl. 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the Us. especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted by ERDA to 
determine and define the problems that future large-scale surface 
mines would encounter in meeting these energy needs. The project 
resulted in a series of computer models for use by the industry in 
mine planning and analysis, and by government in estimating future 
energy costs. Presented here is the User’s Manual for a computer 
model that simulates a surface coal mine using a dragline for over- 
burden removal in the area-stripping mining method. mine may 
include any of the following operations: overburden drilling and 
blasting; overburden removal; coal drilling and blasting; coal loading 
and hauling; coal handling and preparation; land clearing and recla- 
mation; and general support functions such as — activities, 
central facilities, staff, and taxes and royalties. model deve! 
equipment requirements and ownership and operating costs for 
direct analysis in constant dollars. The model also develops input for 
processing with the Cash Flow Analysis Model when a discounted 
cash flow analysis is desired. 

44839 (FE—1520-111) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 11. User's manual 
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Calif. (USA); Bonner and Moore Associates, Inc., Houston, Tex. 
(USA)). Mar 1977. Contract EX-76-C-01-1520. 143p. Dep. NTIS, 
surface 

coal mi will play a key role in meet- 
tag the especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to determine and 
define the problems that future large-scale surface mines would 
encounter in meeting these energy needs. The project resulted in a 
series of computer models for use by the ae in mine planning 
and analysis, and by government in estimating future energy costs. 
Presented here is the User's Manual for a computer model that 
simulates a surface coal mine using shovels and trucks for overbur- 
den removal in the area-stripping mining method. The mine may 
include any of the following pm Bre overburden drilling and 
blasting; overburden removal; coal drilling and blasting; coal loading 
and hauling; coal handling and preparation; land clearing and recla- 
mation; and general support functions such as premining —— 
central facilities, staff and taxes and royalties. model dev: ~~ * 
equipment requirements and cuaie and operating costs 
direct analysis in constant dollars. The model also develops input for 
processing with the Cash Flow Analysis Model when a discounted 
cash flow analysis is desired. 


44840 (FE—1520-112) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 12. User's manual 
for contour stripping with draglines macromodel. one ee 
San Mateo, Calif. (USA); Bonner and Moore Associates, Inc., 

ton, Tex. (USA)). Mar 1977. Contract EX.76-C-01- 1520. 168p. ieee. 
NTIS, PC A08/MF AO1. 

Large-scale surface coal mi will play a key role in meet- 
tag to .S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to determine and 
define the problems that future large-scale surface mines would 
encounter in meeting these energy needs. The project resulted in a 
series of computer models for use by the industry in mine planning 
and analysis, and by government in estimating future energy costs. 
Presented here is the User's Manual for a computer model that 
simulates a surface coal mine using a dragline for overburden remov- 
al in the contour-stripping mining method. The mine may include 

any of the poo operations: overburden drilling and blasting; 
overburden removal; coal drilling and blasting; coal loading and 
hauling; coal handling and of ny land clearing and reclama- 
tion; and general su ‘unctions =?) ing activities, 
central facilities, s taxes and royalties. model deve! 
equipment requirements and ownership and operating costs for 
direct analysis in constant dollars. The eee also develops input for 
processing with the Cash Flow Analysis Model when a discounted 
cash flow analysis is desired. 


44841 (FE—1520-113) Economics of large-scale surface coal 
mining using simulation modes. Final volume 13. User's manual 
for cash flow analysis model. (Fluor Utah, Inc., San Mateo, Calif. 
(USA); Bonner and Moore Associates, Inc., Houston, Tex. (USA)). 
Mar 1977. Contract EX-76-C-01-1520. 182p. Dep. NTIS, PC A08/ 


MF 

Large-scale surface will play a key role in meet- 
especially in affecting the 

developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted to determine and 
define the problems that future large-scale surface mines would 
encounter in meeting these energy needs. The project resulted in a 
series of computer models for use by the industry in mine planning 
and analysis, and by government in estimating future energy costs. 
Presented here is the User's Manual for the Cash Flow Analysis 
Model which makes a discounted cash flow analysis of a mining 
project to determine: the selling price of out Gat Gaeld provide a 
return on investment or the return on investment that 


Cash 
Use of Funds Statement; and Balance Sheet. 


(FE—1520-114) Economics of large-scale 
simulation models. Final report, volume 14. User's 
micromodels. (Fluor — Inc., San 


for dragline stripping 
Mateo, Calif. (USA); Bonner and Moore 


Associates, Inc., Houston, 
Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 246p. Dep. 


ya in meet- 
ing the future energy needs of the he Us. especially in the 
costs of coal conversion and advanced combustion «cal cee Oe 
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define the problems that future large-scale surface mines would 
encounter in meeting these energy needs. The project resulted in a 
series of computer models for use by the industry in mine planning 
and analysis, and by government in estimating future energy costs. 
Presented here are User's Manuals for three models that simulate 
dragline operations in three different mining methods, as follows: 
area stripping with one dragline; area stripping with two draglines; 
and contour stripping with one dragline. Each model solves the mine 

, determines production requirements, and selects draglines 

meet the ctadiions of production, dumping radius, dumping 
height, an and digging depth. The models generate information suitable 
for mine design, equipment selection, and project analysis. 


mining micromodels. (Fluor Utah, Inc., San Mateo, 
Calif. (USA); Bonner and Moore Associates, Inc., Houston, Tex. 
(USA)). Mar 1977. Contract EX-76-C-01-1520. 237p. Dep. NTIS, 


PC All/MF AOl1. 
will play a key role in meet- 


Associates, Inc. as subcontractor, was contracted to determine and 
define the problems that future pag surface mines would 


ing overburden and loading and hauling coal. The models simulate 
three mining methods: area stripping; mountain top removal; and 
multiple dipping seams. The models provide detailed information 
suitable for mine design and equipment selection. The User’s Man- 
uals explain how to formulate problems for model solution, the 
manner in which the model processes the problem statements, and 
the content of all model output. 


44844 (FE—1520-116) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 16. User's manual 
for nonstripping mining function micromodels. (Fluor Utah, Inc., San 
Mateo, Calif. (USA); Bonner and Moore Associates, Inc., Houston, 
Tex. (USA)). Mar 1977. Contract EX-76-C-01-1520. 448p. Dep. 
NTIS, PC A19/MF AOI. 

Large-scale surface coal mining will play a key role in meet- 
ing the future energy needs of the U.S., especially in affecting the 
costs of coal conversion and advanced combustion processes being 
developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
Associates, Inc. as subcontractor, was contracted by ERDA to 
determine and define the problems that future large-scale surface 
mines would encounter in meeting these energy needs. The project 
resulted in a series of computer models for use by the industry in 
mine planning and analysis, and by government in estimating future 
— costs. Presented are User's Manuals for computer models 
which simulate the ery surface coal mining operations: over- 
burden or coal drilling and blasting; overburden or coal hauling in 
trucks; overburden or coal loading with shovels, or front-end load- 
ers, and hauling in trucks; topsoil removal, spoil pile grading, topsoil 
spreading, general dozing, revegetation, and land management; coal 
handling and preparation; and administrative functions; premining 
activities, central facilities, operating staff, and taxes and royalties. 
These models provide detailed information suitable for mine design 
and equi it selection. The User’s Manuals explain how to formu- 
late | mn for model solution, how the models process the 
problem statements, and the content of all model —— The — 
also contains User’s Manuals for the equipment data h 
support the simulation models. 

44845 (FEA/B—77/136) Western coal development monitoring 
system: quarterly summary. (Federal Energy Administration, Wash- 
ington, D.C. wang 2 31 Mar 1977. 33p. Federal Energy Administra- 
tion, 

The system provides FEA with a means to track the progress 
of all existing or potential coal mines over 200 thousand tons annual 
production in the western U.S. The system identifies current produc- 
tion levels, allows for future production predictions, and provides 
the means to be systematically alert to either progress or regulatory 
bottlenecks that may occur relative to mine expansions or develop- 
ment. The system first identifies existing operations and potential 
expansions or new mines, plus those key regulatory actions (permits, 
studies, EISs, leases) needed to facilitate expansion or new operation 
plus dates that such are anticipated. The system then provides for 
periodic FEA review to determine either the progress or lack 
thereof associated with those regulatory actions cited. The system is 


information on a given oper- 
ation. The system provides for the systematic monitoring and ansly- 
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developed by ERDA. Fluor Utah, Inc., with Bonner and Moore 
44843 (FE—1520-115) Economics of large-scale surface coal 
mining using simulation modes. Final report, volume 15. User's manual 
Tuture energy needs Of the U.s., especially in 
costs of coal conversion and advanced combustion processes being 
series of computer models for use by the industry in mine planning 
and analysis, and by government in estimating future energy costs. 
Presented are User's Manuals for three computer models which 
simulate the use of shovels, or front-end loaders, and trucks remov- 
| 
scription; Operating Personnel List; Maintenance Personnel List; 
Services and Materials List; Infrastructure Report; Production and 
44842 
mining 
= Oo new Or Changing Gata, and is designed to avoid an 
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sis of regulation programs such as federal leasing, USGS mining plan 
approvals, EIS efforts, and individual state roles. Projections reflect- 
ed in this summary are reliable only to the extent that industry 
contracts remain constant and that key authorization actions are 
achieved by the targeted dates. Tonnages reflected were obtained 
voluntarily from industry spokesmen and may representfuture pro- 
duction levels actually under contract at this time. 


44846 (NP—22039) geologic factors control- 
ling coal mine subsidence in Dunrud, C.R. 
(Geological Survey, Washington, = ig (say. | 1976. 39p. GPO. 

Subsidence plays a major role in coal mining activities and in 
the future use of the land surface above the mine workings. Stresses 
and deformations produced in mine workings, other coal beds, 
bedrock, and at the ground surface by the processes of subsidence 
significantly affect mine safety, extraction efficiency, and the surface 
environment. Basically, the subsidence process comprises two differ- 
ent stress-and-yield conditions in response to the excavation of mine 
workings. First, arcuate zones of compressive stress, called compres- 
sion arches, tend to occur above and below the mine panels and 
transfer the overburden load in coal-extraction areas to adjacent 
solid-coal boundaries or barrier pillars. Second, caving and flexure of 
strata, within the destressed zone encompassed by the arches, into 
the mine cavities tends to increase the stresses again in the mine 
workings. The ground surface, other coal beds, ground-water 
aquifers, methane zones, and economic deposits above and below the 
mine workings can be damaged by the subsidence processes. Depos- 
its in the mine overburden and the surface are subjected to stresses 
produced by compression arches and by flexure of strata. In an area 
underlain by several thin beds or by one thick bed, mining sequen- 
tially from upper to lower beds, or, in the case of a thick bed, mining 
separate “benches” or “lifts” from top to bottom commonly is safest 
and most efficient. Knowledge of geologic, topographic, and socio- 
economic conditions in prospective mining areas is vital to planning 
safe and efficient mining activities. 


44847 (PB—262578) Surface mine water quality control in the 
Eastern Kentucky coal fields. Water quality manual. Research and 
demonstration of improved surface mining techniques for the Eastern 
isentucky coal fields. Kimball, L.R. (Kentucky Dept. for Natural 
Resources and Environmental Protection, Frankfort (USA)). Mar 
1974. 44p. NTIS, PC A03/MF AO1. 

See also PB—262579. 


with indicators and procedures for identifying the acid pollution 


potential of an area in Eastern Kentucky proposed for surface 
mining. In addition, it provides the inspector with guidelines for 
—" acid pollution from permit application through bond 
release. 


44848 (PB—263336) Inherently safe mining systems (convention- 
al). Phase III. Volume I. Technical. Interim technical report, 1976. 
Hamilton, D.D.; Hopper, J.E. (FMC Corp., Santa Clara, Calif. 
(USA). Engineered Systems Div.). May 19 6. Contract H0O111670. 
109p. NTIS, PC A06/MF AO1. 

See also report on Phase 2, PB—252101. 

The ISMS program provided for the development and dem- 
onstration of equipment modifications in both conventional and 
continuous coal mining systems. This report describes activities 
during the demonstration of the conventional equipment and in- 
cludes machine performance, results of data gathering, system evalu- 
ation, and recommendations for implementing improvements. 


44849 ge nn Inherently safe mining systems (convention- 
al). Phase III. Volume II. Appendixes. Interim technical report. Ham- 
ilton, D.D.; Hopper, J. E. (FMC Corp., Santa Clara, Calif. (USA). 
Engineered Systems Div.). May 1976. Contract H0111670. 155p. 
NTIS, PC A08/MF AO1. 

See also PB—263336. 

The ISMS program provided for the development and dem- 
onstration of equipment modifications in both conventional and 
continuous coal mining systems. This report describes activities 
during the demonstration of the conventional equipment and in- 
cludes machine performance, results of data gathering, system evalu- 
ation, and recommendations for implementing improvements. The 
report includes the appendixes. 


44850 BOM estimates strip mine costs. Coal News (Wash., D.C.); 
No. 4247, 3(10 Jan 1975). 


US Bureau of Mines has estimated the costs of three hypo- 
thetical coal strip mines of the future, big enough to supply commer- 
cial-size coal gasification plants producing 250 mill cfp day and 
located in various parts of the country. Initial capital costs for an 
Eastern mine producing 4.8 mill tpa would be $45 mill and operating 
costs would be $17.5 pa. Corresponding figures for a Midwestern 
mine of annual output 6.72 mill t would be $54.6 mill and $22 mill pa 
and for a Northern Great Plains mine 9.2 mill tpa would be $30 mill 
and $21 mill pa. 
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44851 Corrosivity of underground mine atmospheres and mine 
waters: a review and preliminary study. Rawat, N.S. (Indian Sch of 
Mines, Dhanbad). Br. Corros. J.; 11: No. 2, 86-91(1976). 

Mine atmospheres and mine waters occupy a unique place in 
corrosion study in view of their highly complex nature and widely 
varying composition form mine to mine. In this paper the various 
factors responsible for corrosion in underground coal mines are 
presented and discussed, together with some preliminary studies in 
underground coal mines in India’s Jharia field. The principal factors 
Found to atmospheric corrosion in underground coal mines were 
ound to be high relative humidity ($less than equivalent to$90%), 

d 30$degree$C) and airborne dusts. 

haracteristics of mine waters are presented and discussed. The 

en of the acidity of mine waters are explained in terms of the 

decomposition and oxidation of pyrites, the presence of thiobacillus 

thio-oxydans and thiobacillus ferro-oxydans, etc., and the presence 

of y acids. The acidity of mine water contributes both directly 
indirectly to the corrosivity. 64 refs. 


44852 Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado. Dunrud, C.R. U.S., Geol. Surv., Prof. 
Pap.; No. 969, 1-44(1976). 

The author discusses the processes of subsidence and their 
effects on mine safety, coal resource management and the environ- 
ment in two geologic settings. Subsidence studies in Utah and 
Colorado show that the model of subsidence depends on: (1) the 
a = mine workings, (2) the lithology, structure and thick- 
ness of the overburden, (3) direction of dip o the coal bed relative to 
its outcrop, and (4) proximity of mine workings to coal outcrop, 
strata. 3 


44853 Optimizing model to match mining equipment sets. Otte, 
J.A.; Randolph, D.; Boehlje, M.D. (Iowa State Univ., Ames). pp 7- 
18 of In Fourth symposium on surface mining and reclamation. 
Washington, DC; National Coal Association a 

tom 4. oo on surface mining reclamation; 
isville, Kentucky, United States of pm (USA) (19 Oct 1976). 

See CONF-761078—. 

A mining cost generator and machine matching program 
were develo to calculate production and owning an 
costs for individual machines and then determine cost per unit 
output for each combination. The cost calculation reflects cost 
penalties for both under and excess capacity based on overtime 
operation and machine interaction efficiency. Hourly production, 
investment, and owning and operating cost per hour for each type of 
machine are the most important variables in determining cost per 
unit of output. The relative cost of under- and excess-capacity are 
determined by analyzing the impact on total cost and total produc- 
tion of a one machine increase or decrease of each type of unit in the 
combination, not by examining what that machine is theoretically 
capable of accomplishing by itself. The results of the analysis for 
coal hauling indicate that the optimal number of loaders and trucks 
in combination changes with the mining plan. As the number of 
shifts increases, fewer machines are required. Therefore, lower total 
owning costs are spread over the same level of output, thus decreas- 
ing total cost per ton. In the cases examined, the least-cost combina- 
tion always includes some overtime. Excess capacity is more costly 
production, the costs of using specified sizes and numbers of ma- 
chines, the effects of adding more machines and the level of over- 
time needed to meet specified levels of production. 


Improved fire protection systems for surface coal 
equipment. Johnson, G.A. (Bureau of Mines, Twin Cities, MN). pp 
19-26 of In Fourth symposium on surface mining and sodinaatia. 
Washin » DC; National Coal Association =. 

rom 4. sym weg on surface mining reclamation; Lou- 
isville, ited States of (19 Oct 1976). 

See CONE. 161078— 

As surface mining equipment becomes larger, the danger 
to a driver during a fire emergercy is increased due to the greater 
height of the cab above the ground. Also, property damage from 
fires on the larger equipment can be quite substantial. To help solve 
this problem, the Bureau of Mines has developed automatic fire 
sensing and suppression systems for engine compartments and fuel 
storage areas of the large, mobile mining equipment. The protot 
systems sense the flame and/or heat of a fire, then automatically 
also be manually activated. The first system was developed in the 

mine fire tests on a 100-ton-capacity mg Other systems 
pe nny developed and in-mine tested on coal augers and large 
dozers. Bureau plans call for modification and long-term endurance 
a of alternate systems on large drills, shovels, and draglines. 


Blast noise and vibration regulations and _ research. 
Cases Oa (Peabody Coal Co., St. Louis, MI). pp 27-38 of In 
Fourth symposium on surface and reclamation. Washington, 
DC; National Coal Association (197 
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From 4. symposium on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

A very real problem faces the mining industry today concern- 
ing the effects oo Oo We have a very good 
definition of what levels can be tolerated by structures before 
damage is encountered, but we know little or nothing about levels 
that startle or annoy a Since the environmental- 
ist movement is dedicated to improvin, quality of life, there is a 
tendency to establish limits that will p head » all problems without 
regard to the ability of industry to comply. Arguments that such 
limits are too stringent and can not be met are ignored because there 
is no information about the middle ground. Industry winds up with a 
long tough battle to get regulations that can be met. 


44856 Rigorous volumetric computations using core gag and 
cross section data. Coe, D.A. (Photogrammetric Services, Inc. 
Reynoldsburg, OH). pp 54-63 of In Fourth symposium on surface 
pore 4 reclamation. Washington, DC; National Coal Associ- 

From 4. symposium on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

Various methods are already used to obtain volumetric quan- 
tities for overburden and coal in surface mining. The most familiar 
method may be the use of a USC and GS quadrangle map enlar 
where the outcrop is drawn subjectively and areas obtained wi 

. This method is subject to large errors since the method i is 
Gow: on subjective approximation, and also does not provide for a 
check on core boring data. Another method, which is computerized, 
utilizes cross section data obtained from photogrammetric or survey- 
ing methods, and core boring data. Areas between cross sections and 
seam can be represented by a series of horizontal planes of which the 
elevation is computed as being the elevation of the closest core 
boring datum for the particular seam. Although this method is 
definitely more attractive than the first one, it also has its drawbacks 
in the sense that every core boring elevation is considered as a 
the elevation of the seam, thus breaking it down to several individt 


44857 data for surface-mine inventory. Anderson, A.T. 
(NASA/GSFC Code 923, Greenbelt, MD); Schultz, D.; Buchman, 
N.; Nock, M. pp 76-91 of In Fourth symposium on surface mining 
and reclamation. Washington, DC; National Coal Association — 

From 4. sym; jum on surface mining and reclamation; Lou- 
isville, Kentucky, Uni ited States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

The ability to routinely monitor the progress of surface 
mining and reclamation is necessary for effective enforcement of 
state environmental regulations. Many states still lack the quantita- 
tive information which is needed to monitor the affected areas. To 
determine the feasibility of satellite data for surface-mine inventory, 

ularly as it applies to coal, a case study was conducted in 
Rierytand. Two digital analysis methods were applied to this prob- 
lem. The first was a four-band analysis distin, 


but has limited extendibility over a seasonal or annual period. In the 

second approach, a band-ratio method was developed to measure 

disturbed surface areas, and it proved to be extendible both —e 
This was used to measure area 

from September a 


accuracy acreage determined 
be 92 percent. Mines of 120 acres (50 hectares) and larger were 
accuracy, some within one percent of the 


has been demonstrated through the use 
On the basis of these results the use of 


E.; 
ult 120-130 of In Fourth 
(Dep or De sympo- 


nited States of America (USA) (19 Oct 1976). 
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See CONF-761078—. 

This research vides an insight into the relation between 
infiltration rate and time since the last disturbance of the over- 
burden materials. There is a tendency for overburden disturbances 
or to increase infiltration rates. Regrading over- 

to loosen the surface materials, decreasing the 

surface to catch and retard water 
runoff, and leaving the surface soil pores open (not candi 
sealed). Other factors affecting the infiltration rate are Gees tend 
to create hard surface soil crusts. High sodium and high c'! 
contents agp soil crusting, thus reducing infiltration rates. 
though study did not Row that infiltration was positively 
correlated with macro-pore space, others have found this to be the 
case. The date tend to Support the conchusion thet high macro-pose 
space volumes promote high infiltration rates. The chemical p 
ties of the overburden materials could not be correlated with in 
tion rates. Some of these chemical characteristics would sone 
the water quality of leachate water runoff, also 

revegetation success. However, these properties do not indicate 
hydrologic response of these overburden piles. 


44859 Some effects on soil microbiota of topsoil storage during 
surface mining. Miller, R.M.; Cameron, R.E. (Argonne National 
Lab., IL). pp a 139 of In Fourth symposium on surface mining and 
reclamation. ashington, DC; National Coal Association (1976) 

From on surface mining and reclamation; 
isville, Kentucky, ted States of America (USA) (19 Oct 1976). 

See -761078—. 

A preliminary assessment indicates that topsoil stock 
leads to a disruption of the soil 
character. These disturbed soils characteristically have an increase in 
bulk density (decrease in porosity), a decrease in water holdi 
capacity, and a reduction in the amount of organic matter. These 
characteristics, along with the depth of the storage pile and time of 
storage, appear to have a substantial impact on soil microbiota. The 
implications of these findings in terms of successful reclamation of 
surface mined land need intensive study. 


44860 Overburden properties that influence minesoils. Sobek, 
AA.; Smith, R.M.; Schuller, W.A.; Freeman, J.R. (West Virginia 
Univ., Morgantown). Pp 153-159 of In Fourth symposium on surface 
ation £1976). reclamation. Washington, DC; National Coal Associ- 


From 4. sym; my on surface mining and reclamation; Lou- 
isville, Kentucky, United States of America (USA) (19 Oct 1976). 

See CONF-761078—. 

In the United States, increasing emphasis is being placed on 
pre-planning for the future land use of areas to be disturbed by 
surface mining. Acid-toxic minesoils, in the humid areas of the 
country, will violate environmental goals; therefore, knowledge of 
the acid-base properties of the overburden materials must be ob- 
tained. The acid-base accounting method can provide this informa- 
tion and coal exploration cores can be used to provide needed 
samples of overburden materials. Initially young minesoils strongly 
reflect the nature and characteristics of their parent materials. 
Knowledge of overburden yo age such as rock type, color, plant 
nutrient status and rock stability, in addition to the primary proper- 
ties of pH and the acid-base account, is needed. This will enable an 

person to foresee and eliminate many problems by 
proper methods of handling materials when designing a 
il for a particular future land use. 


44861 Renovating hundred year old mines. K’o Hsueh Shih Yen; 
No. 8, 1- — 1976). (In Chinese). 

This article reviews the technical innovations in the Kailan 
Coal Mines since 1971 that enabled its coal output to reach 25.63 
million tons in 1975. The innovations reviewed include mainly: (1) 
increase of bucket capacity and hoist efficiency in the Fan-ko- 
chuang mine, and boosting of the existing motor with a subsidiary 
motor in parallel in the T’ang-shan mine; (2) establishment of a new 
system to maintain and change railway rails without hindering 
operations; and (3) reclamation of old abandoned mines. Altogether 
more than 5,000 innovations, inclucing hoisting, conveyance, draft, 
drainage, and power supply system innovations were realized during 
the period of 1971-1975. 


44862 Automation in open-cast 
chermayr, H.; Wieczorek, G. Brown Boveri Rev.; 
591(Sep 1 1976). 


Owing to recent dev ts in the price of oil, rationaliza- 
tion in the generation of electricity has become a matter of some 
urgency. One way of achieving this objective is to build the power 
stations in the vicinity of large ay —— The lignite is mined 
by the open-cast method and then is direct to the 
power station belt conveyors. Here — task is to supervise and 
control the mining operations. Referring to a complete project as 
example, the article describes the use of a modern process computer 
in a lignite mine. The data traffic between the installation and 
control room is handled by a telecontrol system. A closed-loop dual 


lignite mining. Rehorik, R.; Scha- 
: No. 9, 585- 


parts, completely unrelated computationally, which does ae le 
any stability on the computations. The proposed system also uses 
cross sections and core boring data; however, it relates all data into 
several formulas used to represent the seam surface, while interlock- 
ing all values at once. The method, although it can use data obtained 
from surveying methods, is geared and adapted for use in the 
photogrammetric field. 
mine-associated classes and conditions. This method proved useful, 
For mines ranging between 31 and 244 acres (12 to 98 hectares) the | 
actual area. The ability to identify, classify, and measure strip-mine 
surfaces in a two-county area (1541 square kilometers—595 square 
miles) of western Maryl 
of computer processing. 
Landsat satellite data and multi-level sampling of airc 
verification inspections, multispectral analysis of digital data has 
proven to be an effective, rapid, and accurate means of monitoring 
the surface mining cycle. 
44858 H and soil of coal mine overburden 
From 4. sym 
isville, Kentucky, U| 
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computer system performs the tasks of data processing and presenta- 
tion. 


44863 Surface-mine rehabilitation in the American west. Cook, 
C.W. (Colorado State Univ., Fort Collins). Environ. Conserv.; 3: No. 
3, 179-183(Aut 1976). 

Rehabilitation of a surface-mined area should be part of the 
mining plan. Vegetation-types and potential for rapid restoration 
should be stated. Topographic maps prepared before mining should 
show terrain features and reconfiguration after mining. These will 
indicate how soil-slope regulations are being met, how aesthetic 
acceptability can be evaluated, and how ecological response-units 
for revegetation can be characterized. Information about a revegeta- 
tion plan should include: a topographic map, a soil-series map, a 
vegetation-cover map, and details about wildlife, prevailing climatic 
conditions, and features of geological strata above the seams-includ- 
ing structure, depth, and possible toxicity. The plan should identify 
where topsoil or other plant-growth medium will be obtained for 
stock-piling. Fine sandy loams, silty clay soils and soils high in toxic 
elements or low in organic matter should be avoided. Topsoil 
material should be redistributed to 18-24 inches (minimum) for 
adequate depth for roots and moisture storage after snow-melt. The 
seedbed should be firm and free from competitive weeds. On harsh 
sites, water-holding basins or contour trenches should be built. 
Seeding methods should include either drilling or broadcasting with 
provision for coverage by soil and possible addition of fertilizer and 
mulch. Species should include both native and introduced forms 
adapted to the site. Diversity of life forms and species should be 
included to ensure stabilization and furnish wildlife habitat require- 
ments. Seeding should be prior to most dependable precipitation. 
Amounts of different seeds and overall amount will vary with site 
and planting method. Direct on-site reclamation cost may vary from 
$250 to $2750 per acre. 


44864 Problems of soil mechanics and drainage in open cast 
mining. Foerster, W.; Fischer, M. (Bergakad Freiberg, E Ger). Neue 
Bergbautech.; 6: No. 10, 747-752(Oct 1976). (In German). 

Some problems of soil mechanics and drainage that are minor 
but are of special interest to open-cast coal mining are discussed, and 
practical solutions are offered. Specifically, the problem of progres- 
sive failure by rupture, associated with the unfavorable stability 
conditions in open-cast soft coal mines, is examined in detail. model- 
ing of drainage facilities is also dealt with, and some problems and 
developments related to the technical aspects of drainage installation 
are highlighted. 12 refs. 


44865 Some considerations on the use of new technologies in 
smaller open-cast soft-coal mines. Golczyk, W.; Wiesner, H.; 
Strzodka, K.; Steinmetz, R. (Bergakad Freiberg, E Ger). Neue 
Bergbautech.; 6: No. 10, 753-760(Oct 1976). (In German). 

Considering that, from 1990 on, the need to mine smaller soft- 
coal deposits will become greater in the German Democratic Repub- 
lic, some considerations are given on the application of new technol- 
ogies that focus on the direct transportation of overburden from the 
mining to the dumping site. This is seen as the only way in which the 
effectiveness in soft-coal mining can be maintained and increased, 
when the use of conventional overburden conveyor bridges can no 
longer be expanded. 15 refs. 


44866 Roof control is more than just protection at the mine face. 
Corwine, J.W. (US Bur of Mines). Coal Min. Process.; 13: No. 11, 48- 
52, 71(Nov 1976). 

This review is intended to convey that the ultimate objective 
of all ground control projects is the elimination of fall-of-ground 
accidents in coal mining. U.S. Bureau of Mines’ wide-ranging re- 
search into quainacaen related problems is surveyed. The 
Bureau’s program is structured into the following broad areas: 
premining investigations, mine layout and entry design, selection and 
application of support systems, equipment for safe face operations, 
hazard detection and monitoring systems, coal mine waste ae 


44867 Further development of operational measures 
bumps prevention at ‘Sachsen’ coal mine. Kuschel, K.H. Giueckauf 
112: No. 24, 1357-1363(16 Dec 1976). (In German). 

Description of mining conditions is followed by results of 
experiments with geophones and depressurizing drilling that uses 95 
mm. diameter boreholes. High pressure CaCl$sub 2$ injection use is 
evaluated in five cases. 7 refs. 


44868 Production begins at West Cliff Colliery in New South 
Wales. World Coal; 3: No. 2, 16-19(Feb 1977). 

This $A50,000,000 Australian colliery has a planned output of 
2,000,000 tons per year of high quality coking pa over the next 35 
years. 


44869 Review of reverse circulation big On a. 
Allen, J.H. (Smith International, Inc., vey CA). We Coal; 3: 
No. 2, 20-24(Feb 1977). 
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The use of reverse circulation-air lift drilling tec 
increasing. Here are step by step instructions on how to "4 
necessary calculations for successful rotary drilling. 


44870 Powered roof supports today - and tomorrow. Shepherd, 
R. Mine Quarry; 6: No. 2, 41-42, 44(Feb 1977). 

Coalface support has progressed considerably since the days 
when the first, then revolutionary, hydraulic and mechanical — 
props were introduced to — timber and rigid steel, and as eac! 
week passes the methods the equipment now used seem to get 
more sophisticated. An explanation is presented on how newer 
designs of powered roof support are being developed to meet the 
latest challenges. 


44871 Productivity in Illinois Coal Mines. I. Malhotra, R. (Illi- 
nois State Geological Survey, Urbana). World Coal; 3: No. 3, 24- 


27(Mar 

act that Illinois has the United States’ poe goin 
underground coal mines has prompted the Illinois State logical 
Survey to take a close look at the many factors affecting productiv- 
ity. 


44872 South African Longwall Face Yields 7,000 tons per day in 
three shifts. World Coal; 3: No. 3, 28-30(Mar 1977). 

This 2.5 meter thick retreating fact at Coalbrook Collieries is 
equi with what is claimed to be the highest motor power ever 
installed on a longwall face for coal getting and handling. 


44873 Cable splice investigation points to improved flexibility. 
Mcllwain, J.F. (Bureau of Mines, Rolla, MO). Coal Age; 82: No. 3, 
101-102(Mar 1977). 

Splices in electrical trailing cables gonneng moving mining 
equipment are often the weakest ethane of the cable. This aan 
recently investigated at the Pennsylvania State University, has led to 
the development of an improved solder system by the US Bureau of 

ines that can improve the flexibility of splices, thereby cutting 
down on such failures. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 44705, 44713, 44721, 44734, 
44788, 44838, 44839, 44840, 44844, 44853, 44906, 45710 


44874 (FE—1794-19) Development of a continuous dry coal 
screw feeder, Phase II. Quarterly technical progress report, October 1, 
1976—December 31, 1976. Mistry, D.K. (Ingersoll-Rand Research, 
Inc., Princeton, NJ. (USA)). Jan 1977. Contract EX-76-C-01-1794. 
64p. . NTIS, PC A04/MF AO. 
ing of the Negri Bossi number V-12 development pro- 
gressed satisfactorily and indicates: The increasing-volume screw 
Sa yields the best performance; the screw — power 
ae is better at lower speed; the screw delivery rate is 
ly ind dent of the gas back pressure; the feeder perfor- 
mance is significantly affected by the size distribution of the input 
coal in the case of hot extrusion; and continued testing with addition- 
al screw ge oye and parameters is essential for successful 
development of the large size feeder. The analytical study of the 
screw parameters indicates that reducing the friction between the 
coal and screw is the most effective way to improve the feeder 
performance. In addition, for successful cold extrusion, the coal plug 
ahead of the screw plays a very critical role. 


44875 (FE—2520-1) Characterization of the chemical comminu- 
tion of coal. Interim October—December 1976. Datta, R.S.; 
Howard, P.H. (Syracuse Univ. Research Corp., N.Y. (USA)). Jan 
1977. Contract EX-76-C-01-2520. 7p. Dep. s, PC A02/MF AOl. 

Chemical comminution is the breakage of coal caused by the 
interaction between coal and certain specific chemical environments. 
The objective of this program is to determine the effect of coal 
characteristics on the rate and nature of the fracture induced by the 
chemical comminuting agent under various conditions of tempera- 
ture and pressure. effect of the chemical treatment on the 
properties of the treated coal will also be investigated. In order to 
determine the effect of coal characteristics on the fra 


teristics, moisture content, pressure and temperature and the chemi- 
cal used will be made. The criteria of sample selection and sample 
preparation procedures are described in some detail. 


44876 
barge network, 1985 and beyond. Final report. Riley, 


ing rail and 
(Manalytics, Inc., San Francisco, Calif. (USA 1976. 15. 
NTIS, PC A08/MF AOl. — 2p. 


of the exist- 


million tons 


approximately fifteen samples of coal of different ranks with varying 
petrographic analyses and Hardgrove grindability indexes will be 
comminuted under varying conditions of temperature pressure and 
barge network to move BEE of domestic coal (estimated 


OCT. 15, 1977 


requirement for 1985) and increased shipments of other commodities. 
Two coal production-consumption scenarios were designed and used 
to test the capability of the transportation network. Analysis was 
made using a detailed representation of the rail and barge network. 
The study focused on 162 links that are located on 16 strategic 
boundaries defined by such geographic features as mountain ranges 
and rivers where the capacity of the links cannot be increased easily. 


44877 (PB—263368) Water transportation requirements for coal 
movement in the 1980's. Final report, Apr 1975—Apr 1976. Desai, 
S.A. a Output Computer Services, Inc., Cambridge, Mass. 
1976. Contract DOT-TSC-1000. 73p. NTIS, A04/ 


This report deve! 
additional equipment 
doubling of coal traffic. It also describes present coal flows, associat- 
ed operational policies and practices, and the interfaces with con- 
necting or continuing modes of transportation. 


44878 Elimination of hanging and sticking in coal bunkers. Sha- 
tokha, I.Z. (Dnepropetrovsk Metallurgical Inst., USSR); Psst. 
lev, S.V. ‘Coke Chem., USSR (Engl. Transl.); _ 4, 4-5(1975). 

Translated from Koks Khim.; No. 4, 3-4(1975). 

Methods of maintaining a more regular mass flow in the 
discharge of coal from storage bunkers involve bunker geometry, 
dividing plates or cones suspended in the burer, air or steam 
injection, oil coating of bunker and/or coal, air cushions or crowbars 
to loosen plugs, vibrators, etc. Some of these methods can be 
automated more or less. (LTN) 


44879 Practical aspects of the centrifugal a = 
slurries. Aleksandrova, L.D.; Belovolov, N.V.; Borts, Spar 
ova, D.I. Coke Chem., USSR (Engl. Transl); No. AS 

Translated from Koks Khim.; No. 4, 4-8(1975). 

Since the discovery of polymer flocculants, it has become 
possible to use screw-type sedimentation centrifuges to attain almost 
complete clarification in water contaminated with very fine suspend- 
ed inorganic and organic matter. Centrifugal flocculation units are 
used to clean the circulating water in coal-cleaning plants, in the 
cleaning of man ores and potassium salts, in foundries, etc. 
The centrifugal flocculation process, together with filtration under 

is now the most effective method of clarifying suspensions 
of the type of coal flotation tailings and sludges; it produces water 
with no significant solids content and at the same time a handleable 
cake. Flotation tailings can also be thickened to a high degree by 
using flocculants in deep cones (thickeners). 


and presents barge industry estimates of 


44880 Mastering a new coal-cleaning technique. Demchenko, 
Z.1L; Tyutyk, V.U. (Kommunarsk Coking Plant, USSR). Coke 
Chem., USSR (Engl. Transl.); No. 4, 8-9(1975). 

Translated from Koks Khim.; No. 4, 8-9(1975). 

The performance of a new, high-productivity jig in the coal 
cleaning plant of the Kommunarsk coking plant is described. (LTN) 


44881 Commercial trials of a battery dust-catcher. Bobrikov, 
V.V.; Kofanov, A.S.; Tarasenko, A.E.; Mel’nichenko, B.A. Coke 
Chem., USSR (Engl. Transi.); No. 4, 36-37(1975). 

Translated from Koks Khim.; No. 4, 42-44(1975). 

The PBTs-50 dust-catcher consists of a battery of cyclones 
250 mm in diameter, divided into two sections each incorporating 
separate settling chambers for coarse and fine solids. In the left-hand 
section, TsN-11 cyclone elements are mounted on the dust-catcher 
baseplate; the right-hand section contains elements with semi-helical 
gas inlets and a flat cover. The specially designed gas entry and exit 
chambers substantially stabilize the efficiency of the equipment and 
bring it up almost to the level of a single cyclone element. Commer- 
cial trials were carried out to ascertain the ormance and power 
consumption of the PBTs-50 dust-catcher with the tubular d 
pene operating under different conditions. The recovery-rate 

aerodynamic-resistance measurements were made in the normal way 
with dust samplers and pressure tubes. Additional dust-recovery 
measurements were made on each section by weighing the amounts 
collected in unit time. The dust-recovery rate in the PBTs-50 battery 
cyclone varied from 97.14 to 98.9 percent. The results of the 
commercial trials on the PBTs-50 battery cyclone recommend it for 
commercial manufacture. The installation of PBTs-50 battery cy- 
clones on drying equipment should reduce the losses of coal concen- 
trate and the dust load on the wet dust-catchers, thereby contribut- 
ms to a reduction in air pollution. 


Benefits of differential water supply for preliminary coal 
srening Zhovtyuk, G.V.; Berinberg, Z.Sh.; Kleshnin, A.A. Coke 
Chem., USSR (Engl. Transl.); No. 3, 4-5(1976). 

"Traslated from Koks Khim.; No. 3, 6-8(1976). 

Water for preliminary coal screening on moving screens or 
wet screens with stationary screening decks is usually supplied to the 
screens either as a constituent of the material stream (coal suspen- 
sion) or as sray from nozzles over the screens. Both methods are 
defective in certain respects. It is wrong to concentrate the entire 


facilities required to handle a projected” 
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for effective separation on stationary wet 
jean at starting point of the process. The hydrodynamic 
pressure forces devel in a material stream organized in this way 
tend to drive the stream forward; they increase its transportability 
and raise the average stream velocity. On a screen of finite length, 
this leads to incomplete separation, because the velocity of the 

water only slightly increases the initial stream velocity and 
bed depth but conversely reduces the extraction of undersize solid 
particles into the under-screen product. Very elongated equipment 
and high water throughputs would be needed to ensure satisfactory 
separation under these conditions. Screening efficiency is further 
reduced by the absence of any rinsing action by the water stream. If 
all the water required in the process is supplied directly onto the 
deck from a nozzle, the coals will reach the screening surface in an 
unprepared state and at low initial velocities. In the final analysis, 
this will cause the material to heap up on the screen and lead to low 
screening efficiency. 


44883 Determination of theoretical cleanability indices for coal 
slurry. Kurbatov, V.P.; Cheremonov, B.I.; Tsiperovich, M.V.; Kor- 
kina, T.B. (Eastern Coal—Chemical Inst., Sverdlovsk, USSR). Coke 
Chem., USSR (Engl. Transi.); No. 3, 6-7(1976). 

Translated from Koks Khim.; No. 3, 8-10(1976). 

Previous investigations have shown that the know. laborato- 
ry procedures, viz., centrifugal separation and flotation, do not give 
results conforming to what are known as the theoretical separation 
indices for less t l-mm-size fractions. Values approaching the 
theoretical indices can be obtained by flotation followed by centrifu- 

separation, but subsequent investigations have shown that the 

imiting values are still not reached. Flotation after pre-treatment, 
followed by separation in a heavy-medium centrifuge, gives much 
more efficient slurry separation than any other method. The ash of 
the concentrate is lower and that of the flotation tailings higher. 
Similar results have also been obtained in the separation of less than 
0.5-mm coals. Thus the results obtained by flotation after pre- 
treatment, followed by density separation in a centrifugal field, can 
be regarded as the theoretical optimum and used to evaluate meth- 
ods and apparatus to be used for cleaning less than 1-(0.5) mm coals. 


44884 Effectiveness of alternative cleaning schemes for Kara- 
ganda coals. Glushchenko, I.M.; Kharlamov, A.D.; Muzychuk, V.D. 
Coke Chem., USSR (Engl. Transl.); No. 1, 10-11(1976). 

Translated from Koks i Khim.; No. 1, 8-10(1976). 

Technical-economic performance calculations for coal-clean- 
ing plants handling Karaganda coals by alternative methods have 
shown that the concentrate yield can be significantly raised by 
recycling the intermediate product through heavy-medium separa- 
tors. On the other hand, this increases the running costs by 18-19 
kopeks/ton. The most effective scheme is jigging followed by the 
the intermediate product through heavy-medium cy- 

costs are reduced by 10 kopeks/ton, even if type SKV 

heavy-medium separators are used. 


44885 of washery water at a coal-cleaning plant. 
Nikitin, I.N.; Preobrazhenskii, B.P.; Voznyi, G.F.; Tereshkin, L.M.; 
Berdichevskii, L.L.; Siel'makh, N.A. Coke Chem., USSR (Engl. 
Transl.); No. 1, 12- 13(1976). 

Translated from Koks i Khim.; No. 1, 10-11(1976). 

The introduction of new water-slurry flowsheets at many 
coal-cleaning plants has greatly reduced the solids content of the 
water in circulation (to 70-100 g/liter). The lower size limit for 
effective j jigging has also been reduced; at the Enakievo C and CW 
washery, for example, it is now 0.15 mm. This has made it worth- 
while to remove all the greater than 0.15 mm cleaned coal particles 
along with the jig concentrate and only subject the less than 0.15 
mm slurry to flotation. 


Operating a pneumatic-mechanical flotation machine for 
flotation. Shmaenok, N.M.; Bedran, N.G.; Konstantinov, 
V.K.; Kochetkov, Yu.I.; Sysoev, V. S. Coke Chem., USSR (Engl. 
Transl.); No. 1, 54-55( 1976). 
Translated from Koks i Khim.; No. 1, 43-44(1976). 
The FPM-GMO-1.6 pneumatic-mechanical flotation machine 
is easy to operate and regulate and maintains a high throughput at a 
low energy consumption. The flotation process is stable, the quality 
of the concentrate and tailings satisfactory, and the selectivity of 
separation high. The machine cannot handle coal slurries at higher 
throughputs because the rate of froth removal is too low across the 
entire flotation front. Experience on the Pneumatic-mechanical flota- 
tion machine at the “Kolosnikovskaya” Central Washery indicates 
pes similar machine should be developed for a throughput of 1000 
m*/hr. 


44887 Granulometric monitoring of vacuum-filter input streams. 
Sknar, V.P.; Livshits, B.Ya.; Gutsalo, L.S.; Donkov, V.1.; Voitenko, 
B.L.; Ryndak, S.A.; Nikitina, V.S. Coke Chem., USSR (Engl. Transl.); 
No. 1, 61-68(1976). 
Translated from Koks i Khim.; No. 1, 48-53(1976). 
Commercial trials on an automatic control system for the 
sieve analysis of the filtration pulp have shown that the vacuum- 


4646 ERDA ENERGY RESEARCH ABSTRACTS 


filter throughput can be kept constant at the optimum by adding 
coarse slurry to adjust the sieve analysis of the input stream. Opti- 
mum values have been found for the mean diameter of the vacuum- 
filter input and the amount and density of the added coarse slurry. 
The sieve analysis of the vacuum-filter input stream can be deter- 
mined with a modified "Mikron-1” granulometer. For the filtration- 
pulp concentrations of 300-400 g/liter handled in coal washeries, the 
optimum granulometer probe diameter is 8 mm. Commercial trials 
have shown that the micrometer-probe granulometer can be used in 
automatic control systems to monitor the mean icle diameter, 
provided the correct probe diameter is used for the specific condi- 
tions. The dynamic characteristics of the granulometer can be varied 
over a wide range by adjusting the measurement recurrence frequen- 
cy and the step length in the secondary instrument. 


44888. Economic aspects of application of solids-water transporta- 
tion for coal. Koehling, R.; Leininger, D. Aufbereit.-Tech.; 17: No. 11, 
574-579(Nov 1976). (in German). 

On the basis of practical examples and plant projects, the 
problems and preconditions of using this conveying system for the 
delivery of coal are compared with other transport systems. An 
analysis of the installation- and operating cost reveals that the layout 
of the starting- and terminating points are decisive for the profitabil- 
ity of hydraulic transportation. The parameters of the raw material 
and of the operating conditions of the pipeline system are examined 
with regard to their economic importance. It can be said that the 
profitability of hydraulic mineral-coal transportation depends on 
whether long-term contracts could be signed for transporting great 
quantities over long distances and whether additional ship-, railway- 
and road facilities are available. 6 refs. 


44889 Effect of surfactants on the dewatering of fine coal. Nicol, 
S.K. (BHP Central Research Labs., Shortland, Australia). Australas. 
Inst. Min. Metall. Proc.; No. 260, 37-44(Dec 1976). 

An experimental study of the influence of surface active 
agents on the dewatering of fine coal was undertaken with a view to 
evaluating the usefulness of such materials in reducing the residual 
moisture contents of filter cakes. Experimental evidence is presented 
which suggests that while polymeric flocculants have a beneficial 
effect on settling, they can have adverse effects on the filtration of 
the thickened underflow. Detergent addition, on the other hand, was 
shown to reduce filter cake moisture, and the magnitude of this 
effect was determined, in part, by the prevailing electrochemical 
equilibrium at the solid-solution interface. 


44890 Investigation of the mechanism of pulverisation of fuels in 
a hammer mill. Kisel'gof, M.L.; Ponomarenko, Yu.N. Therm. Eng. 
(USSR) (Engl. Transl.); 22: No. 12, 38-42(Dec 1976). 
10975" from Teploenergetika (Moscow); 22: No. 12, 33- 
The quality of the product pulverized in a hammer mill 
depends on the physical properties of the fuel, which can be estimat- 
ed by the grindability index. All fuels under the same conditions of 
pulverization, with decrease in strength characteristics (with in- 
crease in K/sub g/), undergo finer pulverization. But uniformity of 
pulverization of brown coals and shales decreases with increase in 
K/sub g/, while that of bituminous coals and anthracite fines in- 
creases. The quality of prepared p.f. from the classifier under the 
same operational conditions depends on the quality of the mill 
product passing into the classifier. The finer and less uniform the 
product passing into the classifier the finer and less uniform the p.f. 
obtained. Therefore, in pulverization of low-strength brown coals 
and shales in commercial hammer mills fine and nonuniform p.f. is 
obtained. To attain more uniform p.f. it is necessary to pulverize 
these fuels at circumferential speeds of the rotor less than 62 m/s. 


44891 Coal preparation plant achieves precise 
difficult conditions. World Coal; 3: No. 1, 23-26(Jan 1977). 

At Van Dyks drift mine in the Republic of South Africa, 
dense medium is used to obtain an ash content of 7 percent in low 
density coking coal with a high percentage of near gravity material. 


COMBUSTION 


REFER ALSO TO CITATION(S) 44700, 44765, 44766, 44825, 
45347, 45359 


44892 (FE—1787-6) Modeling of a fluidized bed combustor with 
immersed tubes. Quarterly report, iber—November 1976. 
Saxena, S.C.; Rehmat, A.; Grewal, N.S.; Chen, T.P. (Illinois Univ., 
Chicago (USA). Dept. of. Energy Engineering). Dec 1976. Contract 
EX- 76-C-01- 1787. 102p. Dep. NTIS, PC A06/MF AO1. 

A model is developed for the combustion of coal in fluidized 
beds with sulfur emission control by limestone or dolomite. The gas 
and solid flow analysis is based on multiple gas bubbles of varying 
sizes which accompanied by the cloud and wake rise through 
particulate emulsion phase. Solids populations balance relating the 
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feed, overflow, and elutriation with the physico chemical changes of 
particles in the bed is carried out for coal and sulfur absorbent 
respectively. The reactions in the bed are then formulated in terms 
of the above determined gas velocities and distribution functions for 
solids. Experimental data from various pilot-plant operations are 
used to assess the validity of the proposed model. The observed coal 
conversion and sulfur retention under various operating conditions 
are in good agreement with the predicted values. 


44893 Ss age Analysis of combined potassium topping, 
steam bottom cycles using fluidized-bed combustion of — char. 
Final report. Himmelblau, A. (Energy Resources Co., , Cam- 
bridge, Mass. (USA)). Feb 1977. Contract 216p. 
Dep. NTIS $7.75. 

The Consol process for making synthetic crude oil from coal 
produces a char that is an undesirable fuel but can be burned for 
power generation in a fluidized bed. Instead of using steam as the 
working fluid, potassium was chosen for analysis, since a higher 
working temperature may allow a higher cycle efficiency and lower 
electric power costs. To speed the analysis, a set of process models 
and design algorithms were programmed. Simulation cases and flow 
sheets were generated by specifying a set of design variables and 
options. The major factor affecting power output, cycle efficiency 
and operating cost is the amount of dolomite that must be added to 
the fluidized bed for in-situ desulfurization. Calcination of dolomite 
is endothermic, and the heat losses during calcination are lost to the 
working fluids (potassium topping-steam bottoming). The capital and 
operating costs of a superheated potassium cycle are hi than for 
a steam cycle coupled to fluidized-bed conditions. potassium 
cycle requires a large amount of high temperature regenerative 
heating surface to allow a significant power output. The cost of the 
potassium heat exchange area is more expensive than for steam. 
Also, the combined potassium-steam cycle requires two boilers, one 
for each fluid. A potassium cycle using saturated vapor (lower 
temperature) conditions is less expensive and could be competitive 
with a steam cycle coupled to an atmospheric fluidized bed. key 
to economic operation for either a steam or potassium cycle is 
maintaining a reasonable fluidized-bed cost while minimizing dolo- 
mite calcination heat losses. 


44894 (FE—2473-6) Industrial application of fluidized-bed com- 
bustion: phase I. 1976. 
Norcross, W.R. (Combustion Engineering, , Windsor, Conn. 
(USA)). 14 Feb 1977. Contract EX ECOL 247. 27p. Dep. NTIS, 
PC A03/MF AO1. 

The purpose of this program is to develop a commercial, 

heric, natural circulation, fluidized-bed steam generator de- 
Si essentially as a package boiler, i.e., shop assembled and 
capable of shipment by rail. It must be capable of firing coal while 
meeting all environmental standards without the use of auxiliary SO. 
removal equipment and be competitive with other methods of coal 
firing in industrial practice. Testing of the two-dimensional cold 
flow model has allowed visual review and analysis by video tape 
recordings of the free plate area effect on distribution. Experimental 
techniques for testing have been developed and the effect of the 
immersed tube bank on bed fluidization has been noted. The three- 
dimensional model test program will be used as the final proof test to 
establish criteria for the Sub-Scale Unit. Design of the Sub-Scale 
Unit has progressed such that most of the equipment has been 

i and selected. Initial site preparation at KDL, Windsor, has 

been accomplished. Preliminary engineering studies of the demon- 
stration plant facilities have begun. Alternate conceptual design 
configurations of the plant are being studied as well as for the larger 
industrial unit. The fluidized-bed boiler design criteria and prelimi- 
nary engineering information is being gathered. 


44895 (PB—263277) Nitric oxide formation in pulverized coal 
flames. Final report. Vogt, R.A.; Laurendeau, N.M. (Purdue Univ., 
Lafayette, Ind. (USA). Combustion Lab. ). Oct 1976. 92p. (PURDU- 
CL—76-08). NTIS, PC A05/MF A011. 

To meet ever-increasing energy demands in the United States, 
greater utilization of our coal resources is required. However, coal 
combustion produces oxides of nitrogen (NOx) which present a 
health hazard. The main source of these emissions is the nitrogen 
that is chemically bound in the coal (1/2-2% by weight). This study 
represents a preliminary effort to elucidate the mechanism of fuel 
nitrogen conversion to NOx during coal oxidation. A literature 
review and physical model are presented. They indicate that the 
major influences on fuel NOx formation are oxygen concentration, 
fuel nitrogen content and combustion conditions (i.e. heating rate, 
temperature, pressure and residence time). A pulverized coal trans- 
port ——— to study low temperature oxidation has been 

and successfully o —— Preliminary results indicate 
that considerable amounts of NOx may be formed at temperatures as 
low as 700°C. At low temperatures (700-1100°C) fuel NO formation 
is highly temperature dependent and exhibits a rapid increase near a 
critical temperature. Above this temperature, excess air conditions 
promote conversion efficiency. 
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Pilot-scale combustion experiments have demonstrated that 
mixtures of coal-in-oil can be successfully burned in industrial oil- 
fired combustion systems. A lignite slurry oman = percent by 
weight lignite in No. 2 oil gave combustion greater than 
90 percent at excess-air levels above 12 percent. On the other hand, 
combustion efficiencies of the order of 50 percent were measured 
using a reject bituminous coal having a high content of nonreactive 
fusinite and semifusinite macerals. The degree of burn-out of the coal 
component was ney dependent on both the maceral structure of 
the coal and the ynamic patterns in the flame. 8 refs. 

the combustion of solid fuel 


44897 Theoretical investigation into 

in a jet system. Vilenskii, T.V.; Malkina, E.M.; Malysheva, V.S.; 
Zhzmalyan, D.M. (Moscow Power Inst.). Therm. Eng. (USSR) 
(Engl. Transl.); 22: No. 12, 29-32(Dec 1976). 
te eae from Teploenergetika (Moscow); 22: No. 12, 26- 


As a basis for calculating the aerodynamics and combustion 
of fuel in a system of jets, generated in a furnace chamber, one can 
use a physicochemical model of the process of combustion and heat 
and mass transfer where allowance is made for the primary and 
secondary reactions of combustion of carbon, convective and radiant 
heat transfer and diffusive conduction. It is necessary to extend the 
model to a polydisperse system of particles and to the system of 
aerodynamics of the process corresponding to the method of com- 
bustion adopted. In addition to this, in the present work the non- 
steady nature of the distribution of the concentrations of gaseous 
a a oxides was introduced to the 

culation. 


44898 Special features of the and of combustion of far 


eastern brown coals. Khidiyatov, A.M.; Novitskii, N.V.; Babii, V.I.; 

Martynova, M.I.; Maslov, V.E. Therm. Eng. (USSR) (Engl. Transl.); 

22: No. 12, 35-37(Dec 1976). 

20975 from Teploenergetika (Moscow); 22: No. 12, 3_- 
Despite considerable differences in the generally accepted 

characteristics of far eastern coals, they should be eneied as poorly 


oats see when they are burned in furnaces of steam 
generators, special steps must be taken mainly for oes the 
conditions of _— and for stabilization of the flame duration 
of the stage of burning out of particles of these coals hardly differs 
from the duration of the stage of burning out for Nazarovo coal. 
Losses due to unburned carbon in the combustion of these coals in 
furnaces of steam generators should be comparatively small when 
normal ignition is ensured. 

44899 Coal combustion development aided by vibrating screener. 
Chem. Process. (Chicago); 40: No. 6, 29(May 1977). 

A vibrating screen separator is helping Argonne National 
Laboratory develop advanced coal combustion technologies that 
will make this fuel a more environmentally table ener; 
source. In a fluidized-bed combustor, crushed with 

limestone, is fed continuously to a vessel in which it is 
burned as it is suspended by a stream of air. As much as 90 percent 
of the sulfur dioxide released from the burning coal reacts with the 
limestone to form calcium sulfate, an inert substance which may be 
discharged as a solid with the ash. Heat is removed from the bed of 
suspended particles for steam generation by boiler tubes in the bed. 
Because combustion occurs at the relatively low temperature of 
about 1650°F, instead of the 2900°F which is usual in a conventional 
plant, the emission of nitrogen oxides also is reduced greatly. A 
screen separator provides accurately sized batches of crushed limes- 
tone for use with the combustor. Size of the limestone particles is 
important for several reasons. Related investigations are seeking uses 
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REFER ALSO TO CITATION(S) 44829, 44830, 44831, 44832, 
44833, 44834, 44835, 44836, 44837, 44838, 44839, 44840, 44841, 
44842, 44843, 44844, 44913, 44977, 45712 


mentation. (ICF, Inc., Washington, D.C. (USA)). Oct 

rg Contract -CO-05-50198-00. 291ip. NTIS, PC Al3/MF 


po issues. It generates um solutions a 
pi policy generate equim the supply and demand 


for coal at minimum cost. The model has a high degree of resolution 
with 30 ploy ay regions, 35 demand regions, up to 40 ible coal 
and six consuming sectors. The model is capable of fey | 
both short-term and long-term annual projections under a variet 
era scenarios because it is data driven. This built-in flexibility Ae} 
igh degree of resolution will allow users to address public policy 
issues with a great deal of precision because the model can be 
tailored for the analysis to be done. In addition, the model offers 
analysts the capability of performing the sensitivity analyses needed 
to gauge the uncertainty surrounding a forecast. 


44901 Elaboration of an ope plan for the coal industry in 
conditions of an automated system of planning calculations. Kozlov, 
Gon — tyrev, A.I.; Zakharova, E.R.; Ivanov, P.A. (TsENII, 

SSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 5, 39- 
(In Russian). 

Problems of organization of the 

annual plan for the coal industry at t sna! of sons the 
Ministry, and the Gosplan (State Planning Committee) of the Rus- 
sian Republic are considered. Relying on the main principles of 
Soviet socialist planning, it is proposed to utilize a number of 
mathematical models: the economico-statistical model, the dynamic 
model of the production and transportation problem of linear 
gramming, etc., to construct current and long-term plans. These 
models are a component part of the automated system of planning at 
the Gosplan of the Russian SFSR. 


44902 Function of Nova Scotia coal in a time of high-priced 
energy. Christmas, L.P. (Energy Policy Sector, Dep of Ener, 
Mines and Resour, Ottawa, Ont). CIM Bull; 69: No. 776, 1 
109(Dec 1976). 

The author reviews many aspects of Nova Scotia's coal 
industry, concluding that this industry has an important role to play 
in meeting the specific target of reducing the province's net depen- 
dence on imported oil and helping Canada move toward self- 
reliance. The present and future production capability of Nova 
Scotia coal is evaluated along with the market demand which is 
expected to increase to about 5 million tons by 1985-86. The supply/ 
demand balance for Nova Scotia coal is discussed, and the position 
of the province's coal industry within Canada’s overall energy 
strategy is explained. 


44903 Coal price formation: principles and practice. Bund, K. 
Glueckauf; 112: No. 24, 1384-1391(16 Dec 1976). (In German). 

Cost of energy as function of economic and policy factors is 
discussed. Consumers’ demand by industry and utilities is analyzed. 
Flexibility model of demand and supply is presented. 


44904 Why an energy policy for German coal. Long term needs: 
shortsighted obstruction. Reintges, H. Glueckauf; 112: No. 24, 1392- 
1398(16 Dec 1976). (In German). 

Energy supply, market economy, and active coal policy are 
discussed. Expected demand is calculated and practical conse- 
a Cost-price relationships are 

y 


44905 Poland's coal-mining industry. Stainer, A.I. (Univ. of 
Tech., Loughboroagh, Eng). Energy World; No. 35, 3-6(Feb 1977). 

Any development of a national economy should be based on a 
rational energy policy with the fullest utilization of domestic re- 
sources where possible. Poland is fortunate in having rich resources 
in her soil with relatively favorable mining and geological condi- 
tions. Hence, hard coal, and in some degree brown coal, constitutes 
the main source of primary energy in Poland. The impressive 
industrial progress in Poland since World War 2 has been soundly 
based on energy supplied from an expanding coal- — industry. 
Compared with Poland's large resources of coal, other indigenous 
energy resources are limited. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 44732, 44755, 44852, 44855, 
44913, 45361, 45671, 46611 


44906 Automatic emergency system for quenching coke on belt 
conveyors. Luk’yanenko, O.1.; Ryazantsev, V.G.; Kravchenko, V.F.; 
Karlin, A.I. Coke Chem., USSR (Engl. Transl.); No. 1, 69(1976). 

Translated from Koks i Khim.; No. 1, 54-55(1976). 

Automatic equipment is used in the coke-oven plant at the 
Novolipetsk Iron and Steel Works to quench the coke on belt 
conveyors in emergency situations which would otherwise cause 
fires in the wharf-conveyor building or shorten the life of the belts in 
the coke-grading system. In the course of time, certain faults have 
emerged which limit the reliability of this equipment. The solenoid 
valves fail quite frequently and no spares are available for the 
electronic blocks (non-standard), and the emergency klaxons and 
lamps which operate when the conveyors are drenched with water 


44896 Coal-in-oil: a substitute for boiler fuel. Lee, G.K.; Brown, 

T.D. (Can Combust Res Lab, Dep of Energy, Mines and Resour, 

Ottawa, Ont). Am. Soc. Mech. Eng., [Pap.]; No. 76-WA/Fu-2, 1-8(5 

Dec 1975). 
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or the devices that indicate when the system is functioning properly 
and the coke from the quenching tower is sufficiently pom Ae out 
are not available either. Operating experience has confirmed that this 
system is now reliable. Isolated centers of hot — are quenched out 
within 1-2 min and incidents are signalled by the operation of the 
klaxon and warning lamp. 


44907 PR in mixtures of coal dust, air, and 
methane from abrasive impacts of hard minerals with 

pipeline steel. Report of investigations 1976. Kelley, J.E.; Forkner, 
B.L. (Bureau of Mines, Albany, Oreg. (USA). Albany Metallur 
Research Center). 1976. 25p. (BM-RI—8201). NTIS, PC A02 


Laboratory eq t_ which simulated abrasive impacts be- 
tween steel and min -3 as might occur during pneumatic transport 
of coal was used by the Bureau of Mines to characterize the 

tential explosion hazard due to such collisions in an atmosphere of 
fine coal dust-air-methane. A variety of coal mine rock materials, 
including sandstone, limestone, and pyrite-bearing limestone, were 
impacted with specimens of pipeline steel. Tests were conducted in 
atmospheres containing zero to 6.4 vol-pct methane mixed with zero 
to 300 mg/! coal dust. Coal dust-air alone was not ignited by 
abrasive impacts, but additions of as little as 1 vol-pct methane to 
coal dust-air resulted in ignitions. Steel impacting against sandstone 
caused ignitions in coal-air-methane mixtures with the probability for 
ignitions increasing with an increase in methane. Ignitions in coal- 

air-methane were found to be caused by a hot friction-induced smear 
on the impacted rock at the impact site rather than by sparks. High- 
speed photography was used to verify this observation. 


44908 Thermal conditions for transition of self-heating to igni- 
tion. Gluzberg, E.I. (Karaganda Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Gorn. Zh.; No. 5, 65-68(1976). (In Russian). 

A thermal theory of transition from self-heating to ignition is 
set forth. This theory is derived from the main regularities of the 
process of self-heating, established as a result of analytical investiga- 
tions. A definition of the critical temperature of self-heating is given 
and formulas for its calculation are presented. Some peculiarities of 
coal self-ignition in industrial conditions are explained. They have to 
be taken into consideration in the practice of prevention of 
enous fire outbreaks in coal mines. 


44909 Methane emission in coal mining of the Federal Republic 
of Germany in 1975. Noack, K.; Hubig, P. Glueckauf; 112: No. 24, 
1374-1380(16 Dec 1976). (In German). 

Statistical data on workings and ventilation techniques are 
presented. Emission and absorption characteristics are given, and 
relationships between operational data and ed methane flow 
are established. 8 refs. 


REGULATIONS. 
REFER ALSO TO CITATION(S) 44792, 44845, 45711 


44910 (IS-ICP—7(Rev.)) Handbook of Iowa mining statutes. 
Charlier, J.B. (lowa State Univ. of Science and Technology, Ames 
(USA). Energy and Mineral Resources Research Inst.). Feb 1977. 
83p. Dep. NTIS, PC A0S/MF AO1. 

This handbook contains Iowa statutory law of mining ex- 
cerpted from the Iowa code. The code provisions were selected by 
means of a computer search of the 1973 Code of Iowa, updated by 
review of subsequent legislation. Access to the code provisions is 
obtained through either the table of contents or the detailed subject 
index. Both attorneys and lay persons should find this to be a useful 
reference book. Comprehensive as the manual is, it should not be 
interpreted as encompassing all mining law. Federal regulations and 
statutes, Iowa administrative rules, and federal and state court rul- 
ings are all unrepresented. Iowa statute law, however, provides the 
framework for Iowa administrative rule-making as well as for the 
pertinent case law. This manual should serve, then, as a valuable 
resource document and as a point of departure for more exhaustive 
research. These are the functions for which it was designed. 


44911 Overview of the energy minerals activity recommendation 
system for federal coal leasing. Lee, L.C.; Bennethum, G. (US oo ge of 
Inter, Washington, DC). pp 67-76 of In AIME proceedin 
council economics. New York; American Inst. of Mechanical bene 
neers (1975). 

From 104. AIME proceedings on council economics; New 
York, NY, USA (16 Feb 1975). 

The dramatic 1973-1974 energy supply-demand imbalance has 
demonstrated the need for the U.S. to develop its own 
resources and, at the same time, protect the environment. t. The 
Department of the Interior, Bureau of Land Management, is devel- 
oping a new leasing program, Energy Minerals Activity Recommen- 
dation System (EMARS). If adopted, the EMARS system would 
make available certain Federal lands which have been nominated 
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both by industry or the public resources as determined at district 
levels in the Bureau's general land use planning system. EMARS 
involves three phases. The first, Nomination and Programming 
Phase, would state analyses of coal ownership, resource data, 
industry/public nominations, and program planning. The second 
phase would involve tract selection by combining industry/public 
nominations with resource trade-offs through use of the Bureau's 

planning system. When the secretary approves the leasing schedule 
developed through the final two phases, the third phase involving 
the actual issuance of the lease would begin. 


44912 Effluent guidelines: government and industry or govern- 
ment versus industry. Loy, LD Jr. (Skelly and Loy, ee 
PA). pp 168-171 of In Sixth symposium on coal mine drai 
research. Washington, DC; National Coal Association “1976. 

From 6. symposium on coal mine drainage research; 
ville, Kentucky, United States of America (USA) (19 Oct 1976) 

See CONF-761079—. 

A report is presented on the team effort toward the achieve- 
ment of realistic and reasonable environmental control satisfactory 
both to industry and to the government so far as the coal mining 
industry is concerned. 


44913 Social and labor policy in the German coal mining indus- 
try. Jakob, K.H. Glueckauf; 112: No. 24, 1398-1404(16 Dec 1976). (In 
German 


Interdependence of social and economic policies is explained. 
Costs calculation of industry is traced inland and abroad. Improve- 
ments in employment policy are suggested. 


PETROLEUM 


REFER ALSO TO CITATION(S) 44698, 45692 


44914 (BERC/IC—77/2) Selected list of publications on petro- 
leum and natural gas, ERDA—BuMines, July 1, 1975—December 31, 
1976. Hutchison, V.V. (Energy Research and Development Admin- 
istration, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Apr 1977. 44p. Dep. NTIS, PC A03/MF AOI. 

This selected list contains 172 entries citing petroleum- and 
natural gas-related publications of ERDA-Fossil Energy, ERDA- 
National Laboratories, and Bureau of Mines, during the period of 
July 1, 1975-December 31, 1976. 


RESERVES 
REFER ALSO TO CITATION(S) 44827, 44920 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 44923, 44948, 45019, 45979, 
46710, 46711 

44915 

face in reserv 

Globa, V.M.; Vyshivanyuk, G.A. (Ivano-Frankovskii Inst of Pet and 
Gas, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 71- 
74(1976). (In Russian). 

The principle of operation of the UZG-1 installation to moni- 
tor the petroleum product/brine interface in underground reservoirs 
constructed in rock salt deposits by the leaching method is set forth. 
Results of an experimental work carried out on a laboratory setup 
are given. The working capacity of the installation and its effective- 
ness in measuring the interface between the two media is shown. The 
measurement error amounts to 0.42-0.48%. Operation of the installa- 
tion is based on the measurement of the excess pressure created by 
hydrostatic columns of liquids with different specific weight. 


44916 Geological nature of local gravitational minima of the 
southern fringes of the donbas and prospects of the search for oil and 
gas in this region. Kabanov, V.G. (Corresp Polytech Inst, Ukr SSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 7-13(1976). (In Russian). 
Results of investigations on the tectonics of the southern 
fringes of the Donbas are set forth. On the basis of geophysical data, 
depression cones and structures promising for a search for 
deposits, singled out for the first time, are described. It is concl 
that the most promising is the Novotroitskaya depression 50*15 km 
in area, which is described in greater detail. It is suggested that the 
first borehole be drilled in the area of Yelenovka. 23 refs. 


44917 Formation permeability damage of mica alteration and 
carbonate dissolution. Reed, M.G. Dallas; American Institute of 
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Mining, Metallurgical and Petroleum Engineers (1976). 8p. (CONF- 
From 31. annual meeting of the Society of Petroleum Engi- 
When a solutions are some friable mica- 
permeability damage is quite severe. The permeability 
cline occurs even when the dissolved salt is polyvalent and the 
concentration is high enough to prevent the usual fresh water 
sensitivity problems. Two damage mechanisms other than the usual 
clay dispersion and structural expansion which cause water sensitiv- 
ity problems are discussed. The two mechanisms can operate singly 
or simultaneously to cause rather gradual but severe ; pamealie 
damage in some poorly consolidated micaceous sands during flow of 
salt solutions which are not native to a particular sand. One of these 
mechanisms involves alteration of micas to expanded, finer-grained, 
and more easily dispersed particles which migrate and plug pores. 
The other mechanism is the gradual dissolution of carbonate cement- 
ing material which allows particles to become uncemented, migrate, 
and plug flow channels. Results from laboratory flow studies with 
field cores show the contribution of each of the damage mechanisms. 
Mica alteration caused by extraction of the potassium from interlayer 
sites was prevented by adding potassium to injected salt solutions. 
The carbonate dissolution effect was minimized by previously satu- 
rating the salt solutions with calcium carbonate. Results of laborato- 
ry fiow studies on micaceous cores from several — suggest that 
robably quite common 
and should be considered in all queily Gunaliiiael micaceous sands. 


44918 Distribution and continuity of carbonate reservoirs. Jar- 

dine, D.; Andrews, D.P.; Wishart, J.W.; — J.W. Dallas; Ameri- 

can Institute of Mining, Metallurgical, and Petroleum Engineers 
(1976). 16p. 

From 51. annual meeting of the Society of Petroleum Engi- 

poy ty Louisiana, United States of America (USA) (3 


Industry's production experience in Canada includes carbon- 
ates ranging in from Ordovician to Triassic. They encompass the 
whole domain of carbonate reservoir types, from the small pinnacle 
reefs of Silurian and Micdle Devonian age in Ontario and the 
Rainbow basin of northern Alberta, through the large Leduc and 


Slave Point reef complexes of central Alberta, to widespread shoals 

and carbonate banks of Devonian, Mississippian and Triassic age 

extending over much of the Western Canada basin. Carbonate reser- 
haracterized 


voirs are c by extreme heterogeneity of porosity and 
permeability, often within a single pool. They range from massive, 
vuggy and fractured reservoir types in the organic-reef facies, to 
highly stratified, often vertically discontinuous reservoirs in the 
back-reef and shoal facies. Depletion plans for these pools, most of 
which are on enhanced recovery operation, require detailed, inte- 
grated geological-engineering studies. Initially, reservoir description, 
consisting of lithofacies, correlation cross-sections and fluid satura- 
tion studies, is used to develop reservoir engi ing numerical 
models. Continued monitoring of operating formance is essential 
to ensure that the geological model is valid. Four representative 
pools will be reviewed to illustrate how the internal reservoir 
has affected performance. In addition, the Judy Creek 
verhill Lake “A” reservoir will be discussed to illustrate how 

detailed studies can change the opera 

tice within a ield was changed a perip! 

oil recovery. 


44919 Riots Smaps transport phenomena in media by net- 
works consisting of Chatizis, 
1; El-Sayed, M.S. Dallas; American Institute of Mining, Metallurgi- 
cal, and Petroleum Engineers (1976). 20p. (CONF- 61008—144). 
From 51. annual meeting of the Society of Petroleum Engi- 
Louisiana, United States of America (USA) (3 


implified network model of pore structure of isotropic 

media has been proposed, consisting of a set of cubic compo- 

nent networks that have arbitrary orientations with respect to the 

direction of the macroscopic flux. Simple equations were derived to 

calculate the permeability and the formation resistivity factor of and 

the rate of capillary rise (penetration) in porous media. Predictions of 
the equations have been compared with measured values of 

bilities, formation factors and rates of capillary rise for fourteen 

widely different sandstones. The lack of additivity of component 

network conductivities has been corrected for by using average 

—_— factors of '/2 and 1.7 for the formation factors and permea- 

tively. Penetration of a non-wetting phase into various 

regular networks with randomly distributed diameters 

age dy studied by computer simulation, and the correspondence 

eae percolation probability theory and network penetra- 

been ex; xploited fina the penetration history in various 3-D 

. Using photomicrographic number based pore size 


distributions of sandstone samples, the calculated number based 
saturation vs. cumulative pore number fraction curves have been 


transformed into the corresponding conventional capillary pressure 
curves of the samples. 


44920 Our future petroleum resources: offshore 
Masson, P. (Petrofina, Bruxelles, Belg). Ann. Mines ; No. 7 
~~ 1976). (In French). 
‘oday, petroleum basins onshore are becom- 

ne. and are loca’ hostile environments (Eastern Siberia, 
fous, etc.). Consequently, the offshore areas of the continental 
shelves will represent the preferential aes for petroleum 
explorationists during the next decade author reviews the 
world’s current known oil and gas reserves, and then deals with 
offshore prospecting in different ene areas. The limitations 
eg n ydrocarbon recovery from seas oceans are also examined. 


44921 Offshore platform communications via satellite: a future 
European space applications programme. Schuessler, H. (Dornier 
Ger). J. Br. Interplanet. Soc.; 29: No. 9, 549- 

exploration and exploitation of gas and oil has produced 
a requirement for new communication services in the North Sea. 
The use of geostationary communication satellites in orbit a to 
be an attractive proposition in the future and has already been 
envisaged by several es, This report considers some of 
the more interesting results of a relevant feasibility study which has 
recently been carried out for the European Space Agency to investi- 
gate the technical, and economic aspects of providing satellite com- 
munications for the off-shore gas oil operations in the North Sea. 


44922 Radio frequency resistivity and dielectric constant well 
logging utilizing phase shift measurement. Cox, P.T. banner RA; 
Thompson, L.W. (to Texaco Inc.). US Patent 4,012,689. 15 Mar 
1977. Filed date 24 Oct 1974. i 

The invention disclosed includes methods and 
tus for determining the resistivity and dielectric constant of earth 
materials in the vicinity of a well borehole. A radio frequency 
electromagnetic field in the frequency range from 20 to 40 me; 
hertz is generated in a borehole and the total electromagnetic field at 
two longitudinally s locations is detected. Measurements of the 
relative phase shift in the field between the detector locations and 
the amplitude of the field at least at one of the detector locations 
may then be in "earth for according to predetermined relationships in 
terms < ba formation resistivity and dielectric constant. 6 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 44915, 44917, 44921, 45162, 
45714, 45716, 46075 


44923 North Sea offshore structures. Bruun, P. (Norwegian Inst. 
of Tech., Trondheim). Ocean Eng.; 3: No. 5, 361-373(Oct 1976). 
Existing and planned North Sea offshore structures for explo- 
ration (drillings) and structures for exploitation (production plat- 
forms) are mentioned. Introductorily the meteorological conditions, 
wave climate and bottom composition in the North are reviewed 
briefly. They are determining factors for design as well as for 
operation. Furthermore a brief account on present and planned 
activities on exploration for and exploitation of oil and gas in the 
North Sea is given. 


44924 Mp orgies The estimated recovery potential of conven- 
tional source domestic crude oil. Devanney, J.W. III; Ciliano, R.; 
Stewart, R.J. (Mathematica, Inc., Philadelphia, Pa. (USA). Regional 
and Environmental Studies Group). May 1975. Contract EPA-68-01- 
2445. 201p. NTIS, PC A09/MF AO1 

Prepared in cooperation with Martingale Associates, Cam- 
bridge, Mass. 

This report describes a comparative assessment of alternative 
oil recovery techniques and offers advise on the extent to which 
changes in these techniques lausibly be expected to stimulate 
production from discovered reservoirs. (Portions 

this document are not fully legible. ) 


44925 Calculation of drill column ag eae to prevent 
hole deviation during rotary drilling. Zaripov, G.G. (Moscow Inst of 
Petrochem and Gaz Ind Im. IM. Cookin USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 21-25(1976). (In Russian). 

A method of determination of the number and places of 
installation of alignment devices at the bottom part of the drilling 
column to obtain a minimum of the transverse force on the bit during 
rotary drilling is proposed. Stability equations are obtained in a 
dimensionless form. Some results of computer-aided calculations of 
the face forces during the installation of two 1" 8 contraptions 
at the bottom part of the column are presented. 8 
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44926 Mechanism of operation of the drill column bottom assem- 
bly with two alignment collars in an inclined hole. Arutyunov, A.A.; 
Kaufman, L.Ya.; Shakhbazbekov, K.B.; Sushon, L.Ya. (Inst of Pet 
and Chem im. M. Azizbekov, Az SSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 4, 26-28(1976). (In Russian). 

Results of the work performed on an experimental rig of the 
Azerbaijanian Research Institute of Petroleum and Chemical Indus- 
try to investigate the effect of positioning of two alignment collars at 
the drill column bottom assembly on the magnitude of the deflecting 
force are described. The mechanism of varying the deflecting force 
depending on the distance between the alignment collars is de- 
scribed. 


44927 Determination of the reasonable rate of lifting under- 
ground equipment. Gurbanov, R.S.; Abbasov, E.M.; Abbasov, A.A. 
(Inst of Pet and Chem im. M. Azizbekov, Az SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 29-33(1976). (In Russian). 

The state of stress and strain of a drill pipe column with a 
heavy bottom following a start with the speed of V$sub 0$ is 
considered. A formula is obtained for the determination of stresses in 
transverse sections of pump and compressor pipes, from which it 
follows that these stresses depend on geometric dimensions of the 
sections and the rate of lifting of underground equipment. However, 
with an increase of the rate of lifting, the values of these stresses 
increase as well. 


44928 Experimental investigation of disequilibrium processes 
during filtration of gasified liquids. Azizov, M.G. (Polytech Inst im. 
Ch. Il’'dryma, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 
34-36(1976). (In Russian). 

Results are presented of experimental investigations of the 
filtration of gasified liquids at pressures below the saturation pres- 
sure. A result is obtained which may be explained by a kind of 
disequilibrium in the flow of the gasified liquid. Calculations accord- 
- hw the proposed scheme show a good agreement with experimen- 

ta. 


44929 Pumping of hot aqueous solution of condensed sulfite- 
alcohol grains into an oil-bearing bed. Achmedov, Z.M.; Miskarli, 
A.G.; Kasimov, Sh.A.; Abdullaev, R.A. (Inst of Pet and Chem im. 
M. Azizbekov, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 
37-40(1976). (In Russian). 

Experiments with the use of the hot aqueous solution of 
condensed sulfite-alcohol grains (CSAG) with a concentration of 
0.75% have shown that the coefficient of displacement in case of the 
presence of kaolinitic clay, compared with hot water, is increased by 
3-5%, and in case of the presence of the montmorillonitic clay by 6- 
10%. The difference in the coefficients is explained by the fact that 
calcium and magnesium cations of the aqueous solution of CSAG 
are better absorbed on the surface of montmorillonite clay particles 
thanks to the fine dispersion of these minerals, thus causing dehydra- 
tion (hydrophobization) of the surface. Results of the experiments 
with hot water and the aqueous solution of CSAG have been 
processed by the method of mathematical statistics and confirm the 
reliability oft the data obtained. 


44930 Problem of optimization of the conditions of operation of 

wells with variable injectivity. Nadzhafov, E.M.; Akhme- 
dov, Ch.M. (Az SSR Polytech Inst im. Ch. II’dryma). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 81-85(1976). (In Russian). 

One of the possible methods of determination of the optimal 
conditions of operation of injection wells whose injectivity rate 
declines in time is considered. It is assumed that injection takes place 
at a constant inlet pressure at the injection well. As a result of an 
analysis of the processes g place in the well-stratum system, a 
method of determination of the optimal conditions of operation of 
injection wells, ensuring maximization of the total volume of the 
liquid pumped into a stratum, is proposed. 


44931 Determination of the true stroke of the plunger of a deep 
pump. Uzumov, I.G.; Uzumov, E.I. (L’vov Polytech Inst, Ukr SSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 93-97(1976). (In Rus- 


sian). 

Formulas are derived for the determination of the true stroke 
of the ag od of a deep pump, taking account of the natural 
vibrations of rods. A comparison between theoretical results and 
experimental data shows their satisfactory agreement. 


Investigation of the effect of water-soluble cellulose esters 
on electrokinetic properties of clay by the electroosmosis 
Timokhin, I.M.; Anikin, N.S. (Moscow Inst of Petrochem and Gas 
Inc im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 4, ger ot (In Russian). 
The effect of carboxymethylcellulose (CMC) of different 
‘stay of substitution and polymerization, of sulfate cellulose 
(SEC methylcarboxymethylcellulose (MCMC), 
carbomethylcarboxyethylcellulose (CAECEC) on electrokinetic 
properties of undialyzed clay of the kaolinite type is investigated by 
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the electroosmosis method. It is shown that all cellulose ether by 
ing adsorbed on clay, increase the value of the electrokinetic 

potential of clay, and the more so the higher the concentration of 

cellulose ether. The electrokinetic potential of clay depends on the 

chemical nature of cellulose ester and on the degree of substitution. 

In the presence of sodium and calcium chlorides, the electro 

potential of clay particles declines. 


44933 Foundations for gravity platforms in the North Sea. Clau- 
sen, C.J.F. Nor. Geotek. Inst., Publ; No. 110, 37-38(1976). (In Nor- 
wegian). 

Use of concrete production platforms fas ne a careful study 
of several civil engineering aspects. The geotec engineer has a 
central position within work. hovoer of some of the most 
important problems related to the foundation of gravity platforms 
and results of measurements of settlement and pore water pressure 
underneath the Ekofisk oil storage tank are presented. Summary 
contains detailed graphs. 4 refs. 


44934 Biopolymer pilot facilities: Coalinga. Baxter, D.; Bowman, 
R.W.; Tinker, G.; Bates, T. Dallas; American Institute of Minin; 4 
Metallurgical, and Petroleum Engineers (1976). 8p. (CO 
761008—41). 

From 51. annual meeting of the Society of Petroleum Engi- 
Ont 11. Orleans, Louisiana, United States of America (USA) (3 

1976). 

Shell Oil Co. and the Energy Research and Development 
Administration (ERDA) plan to demonstrate additional oil recovery 
by enhanced waterflooding technique in the East Coalinga Field of 
California. The 130-acre pilot area will consist of four 22-acre 
inverted five-spots with an area updip that will be monitored. Four 
injection wells have been drilled to a total depth of 2,000 to +-2,400 
ft. Thirty production wells, consisting of 25 old wells and five newly 
drilled wells, will respond to the drive. Five newly drilled observa- 
tion wells will be used. Four of these will be utilized to sample 
selected intervals of the flooded sands to determine fluid content 
during the period of water and polymer injection. One observation 
well is ee with fiberglass casing for a continuous logging 
a The injection and production facilities are the subjects of 
this paper. 


44935 Development and field evaluation of the production surveil- 
lance monitor (PSM). Alford, B.J.; Patterson, M.M.; Womack, F.A. 
Dallas; American Institute of Mining, Metallurgical, and Petroleum 
Engineers (1976). 16p. (CONF-761008—51). 

From 51. annual meeting of the Society of Petroleum Engi- 
eyed Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

The development, theory, and field evaluation of a new 
device to monitor liquid production in an oilwell flowline are 
—— The instrument is capable of measuring either all liquid 

low or two-phase slug or plug flow common in gas-lift and rod- 
pumped wells. Extensive field testing has shown that the — 
surveillance monitor (PSM) can indicate the cessation of liquid flow 
in one- and two-phase streams and also can indicate changes in 
production when installed on continuous gas-lift wells. New devel- 
opments are discussed, along with basic assumptions for the device 
to operate properly. 


44936 Determination of oil—water bank mobility in micellar 
polymer flooding process. Chang, H.L.; Al-Rikabi, H.H.; Pusch, W. 
Dallas; American Institute of Mining, Metallurgical, and Petroleum 
Engineers (1976). 12p. (CONF-761008—61). 
From 51. annual phew of the Society of Petroleum Engi- 
oy Orleans, Louisiana, United States of America (USA) (3 
1 
Minimum total relative mobilities of the oil-water bank in the 
Admire (Pennsylvanian) 650-foot Sandstone were determined by (1) 
steady-state and transient relative permeability curves, (2) direct 
measurement of stabilized oil-water banks developed by micellar- 
wate —. and (3) field pressure transient data. It was 
und that minimum total relative mobility of the oil-water bank 
in this system can be as low as 0.016 reciprocal centipoise; this 
corresponds to an apparent viscosity of 62.5 centipoise. It was also 
found that there were large discrepancies in results using different 
methods and different core samples. Carefully a the data 
from the various sources and thoroughly inves: 
of the data are necessary for properly designing 
slug in a micellar-polymer flooding process. 


44937 Simulation of permafrost thaw behavior at Prudhoe Bay. 
Metallurgical, Engineers 11976) OO 
etallur, 
1, ual of the Society of 

rom annual meeting Petroleum Engi- 
eyed lew Orleans, Louisiana, United States of America (USA) (3 


Drilling and production operations at Prudhoe Bay 
thawing of the permafrost that is present to approximately 1850 feet 
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in the permafrost begins to refreeze. An understanding of heat 
transfer effects in the wellbore and in the permafrost during drilling, 
production and freezeback is required for proper design both of 
casing strings and of the surface facilities that will process the 
produced fluids. Equations are presented for peng heat flow 
within a wellbore and the formation around it. The computational 
scheme employs a finite difference representation of the oe 
stream (a mixture of oil, gas and water) together with a variatio’ 
method which follows two , unsteady-state heat conduc- 
tion with a change of phase in the permafrost. Calculated tempera- 
tures agree well with measurements taken both in the wellbore and 
in the permafrost during field tests at Prudhoe Bay. Production-thaw 
predictions are presented for a typical Prudhoe well with three 
different insulation methods. 


44938 stages of pad fluid and acid 


Alternate provide improved 
leakoff control for fracture acidizing. Coulter, 
Barrett, N.D.; — B.D. Dallas; American Insti f Mining, 
Petroleum Engineers (1976). —_ (CO: 


Metallurgical, 
si F me 51. ual f Society of Petroleum Engi- 
rom annual meeting of the 
Ona Orleans, Louisiana, United States of America (USA) (3 
Improvements in leakoff control in deep ting fractures 
have been accomplished by the use of viscous, nonreactive fluids and 
viscous, non-reactive fluids containing fine sand when used in alter- 
nate stages with acid. Macro examination of hairline fracture vugs 
and large pores and examination under the scanning electron micro- 
scope coupled with laboratory fluid loss data exp how the pad 
fluid and pad fluid containing fine sand can control fluid leakoff. 
Another facet of this romano Fm has been a study and analysis of 
pressure variations during fracture treatments. This contributes fur- 
ther evidence of the influence of a leakoff control mechanism. These 
data, although possibly subject to different interpretation, can be 
shown to confirm the premise of leakoff control by inert pads 
sandwiched between stages of acid while acid fracturing. 


44939 Prediction of stimulation from acid fracturing treatments 
using finite fracture conductivity. Novotny, E.J. Dallas; American 
Institute of Mining, Metallurgical, and Petroleum Engineers (1976). 
rom annual meeting o' 
Oat 1970). Orleans, Louisiana, United States of phew (USA) (3 
A method is ted for predicting stimulation ratios 
achieved from acid treatments of carbonate reservoirs. 
This method entails calculating acidized fracture conductivities 
along the fracture from the acid concentration profile and accounts 
for the amount of rock dissolved unit area, the closure stress on 
the fracture, and the strength of the formation rock. From these 
conductivities stimulation ratios are pho ry Field data from 31 
acid fracturing treatments show excellent agreement when compared 
with stimulation ratios predicted by this method. Using this method, 
predicted stimulation ratios for equal cost 15 percent HCl, 28 per- 
cent HCl, and low fluid loss acid external emulsion fracturing 
treatments are compared for reservoir depths down to 20,000 ft, 
formation eabilities from 0.1-100 md, and 40 and 640 acre well 
— . This new predictive method showed that increasing the 
i iency or viscosity of the low fluid loss acid emulsion by an 
order of magnitude does not significantly increase stimulation for the 
same cost (i.e., same volume) treatment. 


44940 of sodium alkyl aryl sulfonates on sandstone. 
Lawson, J.B.; —. R.E. Dallas; American Institute of on 
Metaliergicel, ond Petroleum Engineers (1976). 12p. (CO 
a 51. annual meeting of the Society of Petroleum Engi- 


Equilibrium isotherms of commercial alkyl aryl 
sulfonates (petroleum sul: can and pure alkyl aryl sulfonates on 
oa Berea and Benton Tar Springs sandstones were deter- 

Adsorption isotherms of commercial sulfonates were found 
to contain maxima, which did not necessarily correspond to the 
measured C.M.C. At adsorption maxima, surface coverage corre- 

ded to about one half monomolecular layer of sulfonate, but, at 

high surfactant concentrations, coverage sometimes amounted to 
y about one-tenth of a monolayer. Pure alkyl aryl sulfonates were 
thesized and adsorption on sandstone determined. These materi- 
were found to yield conventional adsorption isotherms, with 
adscrption about one half a monolayer of 
age. Ap y; tion maxima are unique to im sulfonates. 
Stlectivity of adeorption with respect to weight and 
structural type was studied. Structure of petroleum sulfonate and 
accompanying mineral oil was determined as were structures of 
sulfonate and mineral oil that had been equilibrated with sandstone. 
Comparison showed no selectivity of adsorption based on carbon 
number distribution or structural type. However, aggregates rela- 
tively rich in mineral oil were found to be selectively adsorbed. 
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44941 Optimized recovery through cooperative geology and reser- 
voir engineering. Craig, F.F. Jr.; Willcox, P.J.; Ballard, J.R.; Nation, 
W.R. Dallas; American Institute of Mining, Metallurgical, and Pe- 
troleum Engineers 12p. 761 

From 51. annual meeting of the Society of Petroleum Engi- 
Oa 17. Orleans, Louisiana, United States of America (USA) (3 

engineering technique are taken from the interna 
operations. The first involves a gas reservoir in the U.K.-North Sea 
waters and the second an oil reservoir in the Gulf of Suez, Egypt. 
The improved reservoir description obtained for each of these 
reservoirs is permitting a better assessment of future lormance as 
influenced by various operating alternatives. Wate: g is rela- 
tively tolerant of reservoir nonuniformities. However, the tee for 
additional reserves leads to increased utilization of improved recov- 
ery techniques, beyond waterflooding, for secondary as well as 
tertiary application. The development of better reservoir descrip- 
tions will provide guidance on the need for special sweep improve- 
ment techniques and ultimately lead to both maximum oil production 
and red risk in application of improved recovery processes. 


44942 Financing enhanced recovery. oT" J.J. Dallas; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers (1976). 8p. (CONF-761008—84). 
From 51. annual meeting of the Society of Petroleum Engi- 
Ont” Orleans, Louisiana, United States of America (USA) (3 
A growing economy calls for growth in demand. 
Despite the continuing deterioration of our oil reserves, petroleum 
has met, and will continue to meet, the major portion of energy 
needs with enhanced recovery applications slowing the decline of 
reserves and o  billior The promise of enhanced recovery lies in the 
estimated 300 billion barrels of so-called “unrecoverable oil”. But, 
because of the price constraints under which the domestic oil indus- 
try continues to operate, the implementation of many enhanced 
recovery projects, particularly on the tertiary level, remains eco- 
nomically unfeasible. Enhanced recovery technology has evolved 
over the years from relatively simple waterfloods to some of today’s 
recovery methods that have been dubbed “exotic”. With 
the evolution in technology and terminology there has come an 
evolution in prices, and these have become quite exotic also. In the 
1950s, secondary recovery methods cost less than $1 a barrel. But 
some of today’s tertiary recovery costs range between $10 and $20 
per barrel. This suggests the need for multibillion dollar outlays for 
recovery applications to extract the billions of barrels of 
oil said to be producible by such methods. ss for financing 
in an economy whose overall capital needs could total $4.5 trillion 
over the current decade will have its problems. Thus, financing of 
the oil industry's enhanced recovery efforts will require governmen- 
tal policies that will enable the industry to continue to attract 
investors and increase its cash flow generating capability. Particular- 
ly important in this context will be oil prices that make 
recovery projects feasible economically. 


44943 Carbon dioxide injection into undersaturated viscous oil 
reservoirs: simulation and field application. Stright, D.H. Jr.; Aziz, 
K.,; Settari, A.; Starratt, F.E. Dallas; American Institute of Mining, 
Metallurgical, and Petroleum Engineers (1976). 16p. (CO 
761008—86). 

engh os annual meeting of the Society of Petroleum Engi- 

Louisiana, United States of America (USA) (3 

Oct I 

This paper provides an analysis of the potential for using 
carbon dioxide fe (CO:) to increase oil recovery from viscous undersa- 
turated oil reservoirs where the oil zone is underlain by water. The 
principle role of CO: in this immiscible application is to reduce oil 
viscosity in order to increase the ultimate oil recovery by reducing 
water coning. The use of CO: or rich gas for viscosity reduction in 
heavy undersaturated oil reservoirs has been proposed previously, 
however, this process has not been recommended for bottom water 
reservoirs. The results of a single well field pilot test are presented. 
In this test, a slug of CO2 was injected at the oil-water contact. 
Following a soak period the well was back produced to measure the 
change in water-oil ratio. The CO. treatment temporarily reduced 
the water-oil ratio; however, during back production the water-oil 
ratio increased to above the stabilized pretest value. Several explana- 
tions for this behavior are proposed. A numerical single well model 
in the r-z coordinates with implicit handling of saturation pressure 
was developed. This model was used to match the CO; test results, 
to investigate sensitivity of process variables, to predict the perfor- 
mance of a multicycle single well CO2 scheme and to investigate 
other potential CO2 recovery schemes for viscous oil bottom-water 
reservoirs. The model results show that a multi-cycle single well 
injection-productionscheme is not feasible. On further investigation, 
a potentially feasible scheme was discovered in which a slug of COz 
is injected some distance from the producing well. For the particular 
case studied, computer model studies indicate a 50 percent increase 
in oil recovery over the noncarbonated base case. 
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44944 Micellar flooding: the design of the polymer mobility 
buffer bank. Gupta, S.P.; Trushenski, S.P. Dallas; American Institute 
of Mining, Metallurgical, and Petroleum Engineers (1976). 12p. 
(CONF-761008—87). 

From 51. annual meeting of the Society of Petroleum Engi- 
Lang a Orleans, Louisiana, United States of America (USA) (3 

1976). 

This study provides engineering design criteria for the poly- 
mer mobility buffer bank, i.e., slug size and concentration. The slug 
size is a function of polymer-chase water mixing, polymer inaccessi- 
ble pore volume (IPV), and polymer retention. The designed poly- 
mer concentration depends on polymer apparent viscosity and, to 
varying degrees, on shear degradation. The polymer-chase water 
mixing zone volume at a given mobility ratio is equivalent for 

ycerine (classical miscible fluid), biopolymer, and polyacrylamide. 
lowever, due to IPV, the rate of the mixing zone is 
much higher for polymer for glycerine. Therefore, a larger 
polymer is required to protect the micellar slug than would be 
indicated by mixing zone volume alone. These studies show that 
lymer slug size in micellar flooding is dominated by IPV and to a 
r extent by polymer-chase water mixing. IPV increased as 
lymer concentration decreased over the a investigated. Micel- 
fluid ahead of polymer bank increased IPV. When polyacryla- 
mides are used in the mobility buffer bank, their concentration 
should be increased to compensate for the effect of shear degrada- 
tion. For each field application shear degradation tests should be 
conducted in field cores using field brine and at anticipated sand face 
velocities. The loss of polyacrylamide effectiveness due to shear 
degradation should be determined from apparent viscosity measure- 
ment of the sheared polymer, not from polymer concentration, 
Brookfield viscosity, or screen factor. 


44945 New field method for the quantitative determination of 
sulfides in water-base drilling fluids. Garrett, R.L. Dallas; American 
Institute of Mining, Metallurgical, and Petroleum Engineers (1976). 
12p. (CONF-761008—88). 

From 51. annual meeting of the Society of Petroleum Engi- 
a. ad Orleans, Louisiana, United States of America (USA) (3 

A new method has been developed to determine sulfide 
concentrations in drilling and work-over fluids at the rig. The test 
was designed to monitor the first occurrence of soluble sulfides and 
to aid in determining appropriate chemical treatments to remove 
them. The method is called the Garrett Gas Train Sulfide Analysis 
and has been adopted as a tentative procedure by the American 
Petroleum Institute (API) and was recently published in API RP 
13B. This method, developed in conjunction with an API work 
group, is being well accepted by the industry and is —— 
— to the old API “Hach Paper” method. In this new method, 
sulfides are freed as H2S gas from an acidified sample contained in a 
compact, plastic gas train. Using an inert carrier gas stream at a 
controlled flow rate the H2S and carrier gas mixture passes through 
the train and into an H2S-measuring Draeger tube. The new method 
is capable of analyzing acid soluble sulfides in a liquid (without 
sample dilution) over a range from 1 to 10,000 mg/1. A test requires 
less than 15 minutes and no standardized solutions nor tedious 
operations are required. The gas train apparatus is a rugged, portable 
unit. Laboratory studies compare analyses by this new method to 
analyses using a sophisticated titration method, testing various types 
of samples. These comparisons show that this new procedure gives 
satisfactory accuracy for field applications to muds and filtrates. The 
general Garrett Gas Train method can also be used for several other 
chemical analyses of importance to water mud performance, such as 
soluble carbonates and sulfites. 


44946 New approach to high temperature drilling fields. Carney, 
L.L.; Meyer, R.L. Dallas; American Institute of Mining, Metallurgi- 
cal, and Petroleum Engineers (1976). 8p. (CONF-761008—125). 

From 51. annual meeting of the Society of Petroleum Engi- 
Ong. Orleans, Louisiana, United States of America (USA) (3 

The clay mineral sepiolite has been under investigation since 
1972 by our laboratories for ible use in drilling fluids. This paper 
reviews the work done on clay mineral in an effort to obtain a 
drilling fluid capable of ee ees in the ultra high 
range. This includes a study on the rheology of sepiolite slurries that 
have been subjected to temperatures up to 800°F. X-ray diffraction 
techniques and scanning electron microscope studies were used to 
examine the crystalline structure of the sepiolite before and after 
exposure to these high temperatures. There appears to be some 
— in the sepiolite after being subjected to temperatures up to 
800°F. However, the basic structure seems to be stable. Data is 
given showing that slurries pr from sepiolite and other addi- 
tives have favorable rheological and fluid loss properties over wide 
temperature ranges. 


44947 Pool description and performance analysis leads to under- 
standing Golden Spike's miscible flood. Reitzel, G.A.; Callow, G.O. 
Dallas; American Institute of Mining, Metallurgical, and Petroleum 
Engineers (1976). 12p. (CONF-761008— 129). 
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From 51. annual meeting of the Society of Petroleum Engi- 
On iaTe. Orleans, Louisiana, United States of America (USA) (3 

Reservoir description was a key factor in analyzing the per- 
formance of the Golden Spike vertical gravity controlled miscible 
LPG bank scheme. Understanding the performance of the pool was 
enhanced by including a detailed reservoir description in a computer 
model study of the miscible scheme. The originally designed 7 
percent pore volume LPG bank was injected between the Fay and oil 
zones from 1964 through 1975. Extensive monitoring of fluid distri- 
bution in this 1,385-acre, 480-foot thick reef complex indicated the 
miscible flood improved the oil recovery until 1973. A geologi 
study incorporating data from infill wells drilled during the 1970's 
shows the reservoir contains many local barriers to vertical flow. 
Located in the interior of the reef, these barriers range in size from 
less than 5 to over 600 acres. Recent performance analysis indicates 
the barriers have resulted in by-passing of oil and loss of miscible 
flood benefits after 1973. As a result of the loss of miscibility, the 
pool is currently under gas drive and the miscible scheme has been 
terminated. Performance analysis results are confirmed by a cross- 
section computer model study of the pool. The cross-section model 
also indicates the vertical flow barriers combined with the designed 
bank size result in poor sweep efficiency by solvent. However, 
future sweep efficiency by gas is predicted to be high due to 
continued drainage of oil off the barriers. 


44948 Predicting reservoir-rock geometry and continuity in 
Pennsylvanian reservoirs, Elk field, Oklahoma. Sneider, R.M.; 
Richardson, F.H.; Paynter, D.D.; Eddy, R.E.; Wyant, I.A. Dallas; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers (1976). 20p. (CONF-761008— 130). 

From 51. annual meeting of the Society of Petroleum Engi- 
Oa aT. Orleans, Louisiana, United States of America (USA) (3 

Methods and concepts to provide reservoir rock geometry 
and continuity have been evaluated in a geological-petrophysical 
investigation of sandstone and conglomerate producing intervals in 
the Elk City field, Oklahoma. The investigation, made prior to 
waterflooding, integrates data from genetic sand studies, petrologic- 
petrophysical analyses, and rock-log calibrations to characterize and 
map pore-space distribution and to help predict fluid-flow response 
of the waterflood. Thickness maps of net permeable sand prepared 
from a knowledge of sand genesis are the most accurate means of 
representing floodable sand volume. From genetic facies maps, pre- 
dictions are made of the spatial distribution of permeability and 
barriers and the performance. 


44949 Reservoir management of the Blackjack Creek Field. Bur- 

well, R.B.; Hadlow, R.E. Dallas; American Institute of ree 

and Petroleum Engineers (1976). 12p. (CONF- 
1008—142). 

From 51. annual meeting of the Society of Petroleum Engi- 

neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1976). 

This paper summarizes the major steps taken to ensure suc- 
cessful reservoir management of the Blackjack Creek Field. Specific 
problems of well spacing, optimum field producing rate, additional 
recovery potential, and unitization were solved by a team effort 
between geologists and engineers. The need for extensive reservoir 
description data and early evaluations are emphasized. 


testing. Peirce, A.E. Dallas; American Institute of Mining, Metallur- 
gical, and Petroleum Engineers (1976). 8p. (CONF-761008—143). 

From 51. annual meeting of the Society of Petroleum Engi- 
On 1. Orleans, Louisiana, United States of America (USA) (3 

Reservoir areal heterogeneities, described by pulse-testing, 
have been used to predict waterflood performance in Exxon’s Kelsey 
Field. This prediction was subsequently verified by field waterflood 
performance. Before the start of the waterflood, pulse tests were 
conducted to determine reservoir connectivity. These tests led to 
two major conclusions about the field: (1) the of an 
unmapped sealing discontinuity, and (2) the fact that all but one 
majo fault was nonsealing. These pulse-test findings were later 
confirmed by the actual formance of the waterflood. 


44951 Garrington Cardium A and B pools: Unit No. 2 review of 
waterflood performance. Chacravorty, S.K.; Brown, P.R.; Endsin, N. 
Dallas; American Institute of Mining, Metallurgical, and Petroleum 
Engineers (1976). 12p. (CONF-761008— 146). 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1976). 
The Garrington Field is located approximately 60 miles 


northwest of Calgary and contains two pools, an oe Cardium A 


and Lower Cardium B sandstone separated by 100 ft of shale. The 
Garrington Unit No. 2 covers an area in the approximate center of 
the field. The sandstones are of different origin, and both have had 
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their reservoir characteristics modified by postdepositional process- 
es. Geological factors have adversely affected the waterflood perfor- 
mance and recovery to date from the subject Cardium zones, making 


44952 Flooding with micellar dispersions containing petroleum 
sulfonates obtained by sulfonating whole or crude oil. Plum- 
mer, M.A.; Schroeder, D.E. Jr.; Roszelle, W.O. (to Marathon Oil 
Co.). US Patent 4,013,125. 22 Mar 1977. Filed date 27 Mar 1975. 8p. 
Flooding of a subterranean formation with micellar disper- 
sions containing petroleum sulfonates obtained by sulfonating whole 
or topped crude oil is improved through the use of a micellar 
dispersion of a predetermined viscosity containing an amount of 
cosurfactant in excess of that required to cause the micellar disper- 
sion to have the highest viscosity possible for the particular micellar 
dispersion with the particular cosurfactant used. Preferably, the 
cosurfactant is an alcohol and the cosurfactant concentration is 
termined mobility when injected into a hydrocarbon-bearing forma- 
tion. 14 claims, 3 figures. 


44953 Oil recovery from an oil-water well. Finch, W.C. US 
Patent 4,019,576. 26 Apr 1977. Filed date 23 Nov 1973. 4p. 

This invention relates to the recovery of oil from an oil well 
which normally produces a mixture of oil and water. The invention 
is carried out by determining the potential free water level in the 
well bore, draining the oil gravitationally from a point above the 

water level, and withdrawing the drained oil. 2 
claims, 2 figures. 


44954 Method of selecting oil recovery fluids using nuclear mag- 
netic resonance measurements. Dreher, K.D.; Sydansk, R.D. (to 
Marathon Oil Co.). US Patent 4,022,276. 10 May 1977. Filed date 13 
Feb 1976. 14p. 

Fluids are injected into porous strata for well stimulation, 
secondary-type oil recovery, mobility control, regulation of forma- 
tion “wetness” and regulation of the encroachment of fluids. Fluids 
used for the above purposes are readily selected using NMR mea- 
surements in the laboratory to measure the interaction between the 
fluids being injected into the reservoir rock and the in situ fluids or 
between injected fluids and the porous material. NMR measurements 
are taken for each component of sample fluids proposed to be 
injected in the reservoir for a desired purpose, or the sample fluid 
per se and each of the in situ fluids. NMR measurements are then 
taken of the interaction between the nuclei of sample fluids injected, 
the reservoir rock, and the nuclei of fluids in situ. If the injected fluid 
is to be used for some purposes, for example, well stimulation or 
secondary-type oil recovery, the fluids are selected which interact 
least with the rock and with in situ fluids. If the wetness of the 
reservoir is to be changed, then the fluid is selected which interacts 
well with the reservoir rock. If a material is to be precipitated or 
formed in situ, the fluid is selected which interacts well with either 
the reservoir rock or the formation fluids. Additionally, the best 
combination of components for a particular fluid to be pray can 
also be determined using NMR, preferably pulsed, detection devices. 
8 claims, 30 figures. 


44955 Recovery of oil by a vertical miscible floc _.llen, J.C. (to 
owe Inc.). US Patent 4,022,278. 10 May 1977. Filed date 5 Nov 

P- 

A vertical miscible recovery process for the recovery of oil 
from an oil-bearing reservoir is described. A miscible slug or blanket 
of solvent is established at the crest of the oil column or at the gas-oil 
interface and thereafter is displaced downward by the injection of a 
drive agent such as natural gas or methane wherein the reservoir is 
produced simultaneously from near the bottom of the oil column and 
also near the top of the oil column, thereby increasing the spreading 
rate of the solvent slug. 15 claims, 1 figure. 


44956 Formation conditioning process and system. Driver, W.B. 
US Patent 4,022,279. 10 May 1977. Filed date 23 Dec 1974. 10p. 
A process and system are disclosed for conditioning an oil or 
gas formation and the application of the various stimulating fluids to 
the oil or gas formation. The method consists of drilling from a 
vertical well hole a horizontal spiralling hole which spirals out into 
the oil or gas formation and around the vertical well hole. Other 
embodiments include the drilling of a horizontal inward 
well from a vertical well hole that inwardly spirals out into the oil or 
shang formation from the vertical well hole, and the drilling of a hole 
a vertical well hole tha’ spirals out and coils down through an 
oil or gas formation around the vertical weil hole. The application of 
this process is contingent on the use of the remote control directional 
drilling system, U.S. Pat. No. 3,811,519, and the flexible drill pipe 
pending application Ser. No. 465,500, filed Apr. 30, 1974 on related 
equipment, now abandoned. 20 claims, 9 figures. 


PROCESSING 
REFER ALSO TO CITATION(S) 44700, 44748, 45062 


44957 Isomerization of butene-1 on amorphous and amorpho- 
crystalline aluminosilicates. Zhavoronkov, M.N.; Kiryakina, L.P.; 

ny, AZ. (Inst of Pet im. M.D. Millionshchikov, Groz- 
nd Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 41-44(1976). 


ities of isomerization of butene-1 into butene-2 
and accompanying polymerization of the olefins C, and coke forma- 
tion on amorphous aluminosilicate and zeolite-containing catalyst 
Zeocar-| are investigated. At the ~~ ture of 150°C, the isomer- 
izing capacity of the investigated ca’ ts is practically speaking the 
same, and at the ve of 300°C, the zeolite-containing cata- 
Se Zeocar-1 isomerizing capacity. The cata- 
Zeocar-1 is a lower polymer-forming and coke- 
‘orming capacity compared with amorphous aluminosilicate. Deposi- 
tion of coke on the surface of the catalysts lowers their activity in 
the reaction of isomerization of butene-1 into butene-2. 


44958 Applicability of radiotracers for the investigation of the 
distillation of hydrocarbons. Graczyk, J.; Iller, E. (Institute of Nucle- 
ar Research, Warsaw (Poland)). J. Radioanal. Chem.; 33: No. 2, 175- 

7 figs.; 6 refs.; 2 tabs. 

The use of radioactive tracers provide valuable methods for 
the investigation of distillation peeeeiee and have been applied to 
determine the characteristics of material streams, the dynamics of 
flowing phases and the composition in various parts of the distilla- 
tion equipment. A method is proposed for testing individual radio- 
tracers employed for the investigation of the distillation of hydrocar- 
bons. The method consists in laboratory-scale distillation of a tracer 
together with a multicom —— hydrocarbon mixture, namely a 
gasoline fraction. The purification efficiency, distillation characteris- 
tics, and effective pad ser we purity of several tracers (reactor 
activated bromobenzene and synthesized C;H; ®Br, C,Ho ®Br, 
CsHi: **Br) have been: investigated. The distillation characteristics 
of bromohydrocarbons labelled with ** Br and selected hydrocarbons 
tagged with 4C (benzene and cumene) have been compa-~4. The 
radiotracers investigated were heme ste for the determination of the 
hydrodynamic parameters of hydrocarbon distillation in laboratory 
packed columns and a commercial distillation tower. 


44959 Feasibility studies of a biochemical desulfurization 
method. Davis, A.J. III; Yen, T.F. (Univ. of Southern California, Los 
Angeles). Adv. Chem. Ser.; No. 151, 137-143(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—PS. 

The microor, Thiobacillus thiooxidans, is a ible 
desulfurizing agent of organically bound sulfur with an efficiency 
greater than 20 percent. It oxidizes “o— sulfur to sulfate, 
producing sulfuric acid as a by-product. In this study, T. thiooxidans 
was grown on tertiary butyl fides (mono-, di-, and poly-) for 24 
days. During this time, growth of the organism was followed by a 
eavane in pH and an increase in sulfate production, gravimetrically 


the tertiary butylmonosulfide. 


44960 Separation process. Ward, D.J. (to UOP Inc.). US Patent 
4,009,097. 22 Feb 1977. Filed date 20 Nov 1975. 8p. 
A process with improved efficiency is given for the separa- 
tion and recovery of desired liquid and vapor constituents from a 
feed stream containing such constituents. The feed stream is contact- 
ed with two separate and distinct lean oils by upward passage 
through an absorption zone. Resultant rich oil passes to a stripping 
zone and then to a fractionation zone. A first lean oil is withdrawn 
ten fractionation zone bottoms and enters the absorption zone 
superior to the entry of a second lean oil. The second lean oil is 
withdrawn from the stripping zone and passed to the absorption 
, te! is withdrawn from the stripping zone and is 


aapenel into liquid and vapor phases in a separation 

aa phase is then withdrawn from the separation zone 

is introduced fan gm the lowermost point of the absorption 
i hase is withdrawn from the separation zone — 


of hydrocarbons utilizing a pretreated 

cobalt-molybdenum catalyst. Hilfman, L. (to UOP Inc.). US Patent 
4,013,545. 22 Mar 1977. Filed date 22 Jul 1976. 10p. 

Described is a hydrogenation process utilizing a hydrogena- 

tion catalyst in an oxidized state which catalyst is activated by a 

method which yields a superior performing +p oye catalyst. 


The hydrogenation catalyst is reduced, sulfided and stripped by a 
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the tertiary butyldisulfide and the tertiary butylpolysulfide. Signifi- 

zone| 

zone| 

and 

zone} 

intr 

of the introduction of the vapor phase. 3 claims, | figure. 
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procedure which allows a more economical and time-saving start-u 
procedure. 4 claims. 


44962 Hydroprocessing of hydrocarbons. Pollitzer, E.L.; Hayes, 
J.C. (to UOP Inc.). US Patent 4,013,548. 22 Mar 1977. Filed on 19 
Aug 1976. 2 

. Described is a process for hydrotreating Setepncin®) 
hydrocarbons and mixtures of hydrocarbons utilizing a catalytic 
composite comprising a porous carrier material containing, on an 
elemental basis, about 0.01 to about 2 wt. percent platinum grou 
metal, about 0.5 to about 5 wt. percent t, about 0.01 to about 
wt. percent germanium and about 0.1 to about 3.5 wt. percent 
halogen, boning the platinum group metal, cobalt and germanium 
are uniformly dispersed the platian the porous carrier material, 
wherein ec Mes ly all of the platinum group metal is present in the 
elemental metallic state, when substantially all of the germanium 
is present in an oxidation state above that of the elemental metal, and 
wherein substantially all of the cobalt is present in the elemental 
metallic state or in a state which is reducible to the elemental 
metallic state under hydrocarbon conversion conditions or in a 
mixture of these states, in which process there is effected a chemical 
consumption of hydrogen. A specific example of one such catalyst is 
a composite of a crystalline aluminosilicate, a platinum group metal 
component, a cobalt component, a germanium component, and a 
halogen component, for utilization in a hydrocracking process. 
Other hydrocarbon hydroprocesses are directed toward hydrogena: 
tion of aromatic nuclei, the ring-opening of cyclic ipdsconibiee, 
hydrogenation, etc. 3 claims. 


44963 Water injection in a hydrodesulfurization process. Eberly, 
P.E. Jr. (to Exxon Research and Engineering Co.). US Patent 
4,013,637. 22 Mar 1977. Filed date 3 Jun 1975. 8p. 

In the hydrodesulfurization of a substantially non-metal con- 
taining hydrocarbon oil, the desulfurization is improved by provid- 
ing from yo 1 to about 32 vol percent steam in the gas phase of 
the reaction zone at a start-of-run temperature ranging from about 
550 to about 750°F. The addition of water is discontinued at tem- 
peratures about 750°F. 14 claims, 4 figures. 


44964 Method for preparing hydrocarbon conversion catalyst. 
Miura, T.; Nomura, T.; Kubota, K. to Toa Nenryo Kogyo Kabu- 
shiki Kaisha). US Patent 4,020,012. 26 Apr 1977. Priority date 31 Jan 
1975, Japan. 10p. 

A method is given for the preparation of a hydrocarbon 
conversion catalyst comprising a composite of a refractory support, 
or carrier, a Group VIII noble metal component, particularly plati- 
num, a tin component, and a halogen component. Suitably, the 
catalyst composite can also contain a third metal component, or yet 
additional components. In the preparation of such catalyst, the tin is 
added from a solution of a soluble compound of tin comprised of an 
organo thionyl compound, or organic compound containing a 
thionyl group, whereby the tin component is uniformly dispersed 
from the surface into the inner part of a catalyst. Such catalyst is 
found useful in hydrocarbon conversion reactions, particularly re- 
forming (hydroforming). A naphtha or straight run gasoline can be 
contacted with such catalyst at reforming conditions in the presence 
of hydrogen to improve the octane quality of a naphtha or gasoline. 
12 claims, 2 figures. 


44965 Method for preparing hydrocarbon conversion catalyst. 
Nishikawa, E.; Itoh, T.; Miura, T. (io Toa Nenryo Kogyo Kabushiki 
Kaisha). US Patent 4,020,011. 26 Apr 1977. Priority date 19 Apr 
1974, Japan. 10p. 

Improved distribution of the tin component of a hydrocarbon 
conversion catalyst also containing a Group VIII noble metal and 
halogen on a refractory carrier is obtained by impregnation of the 
carrier with a solution aes an organic solvent containing a 
hydrogen halide and a soluble compound of tin. 21 claims, 2 figures. 


44966 Process for hydrogenating highly unsaturated heavy es 
carbon cuts. Cosyns, J.; Franck, J.P.; Guibet, J.C.; Jacquin, Y. (to 
Institut Francais du Petrole). US Patent 4,019, 976. 26 Apr 1977. 
Priority date 24 Apr 1974, France. 12p. 

Process for hydrogenating a highly unsaturated hydrocarbon 
cut, boiling above 200°C under atmospheric pressure, comprises 
passing said cut successively over two catalysts, each of which 
contains an alumina carrier, (a) at least one molybdenum and/or 
tungsten compound and (b) at least one nickel and/or cobalt com- 
pound, the ratio b/a expressed in gram-atoms of metals, being from 
1.5: 1 to 10: 1 for the first catalyst and from 0.1: 1 to 1: 1 for the 
second catalyst and the alumina carrier of the first catalyst Ha a 
heat of neutralization by ammonia absorption lower than 10 calories 
per gram under an ammonia pressure of 300 mm Hg. 16 claims. 


44967 Process for manufacture of stabilized lubricating oil with 
elemental sulfur. Gorring, R.L.; Scott, E.J.Y.; Smith, R.L. (to Mobil 
Oil mead US Patent 4021, 334. 3 May 1977. Filed date 8 Jun 1976. 


A stabilized lubricating oil resistant to oxidation and sludge 
formation upon exposure to an oxidative environment is prepared 
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without ft undesirable color bodies therein by the steps of (1) 
contacting the lubricating oil stock with a small amount of added 
elemental sulfur of from about 0.05 to about 1.0 percent at a contact 
temperature of from about 25°C to about 130°C and (2) contacting 
the product of step (1) with hydrogen in the presence of alumina 
impregnated with at least about 10 weight percent MoOs and at least 
about 2.5 weight percent CoO to remove any unreacted added 
elemental sulfur therefrom. The aes alumina catalyst of ~~ 
(2) must have at least 50 percent of the pores with a pore diameter of 
50 A or more. 12 claims. 


pt pe a conversion process using a Ni and/or Co 
substituted synthetic aluminosilicate seme cae. Black, E.R.; Montagna, 
A.A; Swift. F H.E. (to Gulf Research and Development Co.). US 
Patent 4,022,684. 10 May 1977. Filed date 26 Apr 1976. 3 
The conversion of hydrocarbons in the presence o' hydrogen 
occurs under hydrocarbon conversion conditions in the presence of 
a subgroup of a certain class of metal-substituted semi-crystalline 
aluminosilicates which are synthetic and which are predominantly 
ordered in two directions, that is, which are laminar or have a 
layered or stacked sheet structure. The metal substituted for the 
aluminum in the trioctahedral sites is nickel, cobalt, or mixtures 
thereof. The catalysts are preferably used in hydroisomerization and 
hydrocracking processes. 41 claims, 2 figs. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 45002 


44969 Experimental investigation of the p-v-t relation of binary 
mixtures of cyclohexane and n-hexane. Namazov, F.A.; Tagiev, M.M. 
(Inst of Natl Econ im. Buniat-Zade, Az SSR). Izv. Vj Uchebn. 
Zaved., Neft Gaz; No. 4, 20, 40(1976). (In Russian). 

The density of the cyclohexane 80%-+n-hexane 20% and 
cyclohexane 20% +n-hexane 80% systems within the temperature 
range of 293.16°K-573-16°K and the pressure range of 1-491 bar was 
measured. The measurement was effected by the method of hydro- 
static weighing with a precision of 0.1%. 


44970 Selective catalytic cracking of gasoline fractions. Lebe- 
deva, N.M.; Danilushkina, K.P.; Tsybulevskii, A.M. (Chem-Technol 
Inst im. S.M. Kirov, Kazan’, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 4, 45-47(1976). (In Russian). 

Selective catalytic cracking of different gasoline fractions on 
cationic forms of synthetic type A zeolites and erionite is investigat- 
ed. It is shown that the investigated catalysts have a high molecular- 
sieve cracking selectivity, which makes it possible to improve effec- 
tively antidetonation properties of the initial low-octane gasolines. 


44971 Dehydration and separation of the main fraction from 
gasoline pyrolysis resin in an industrial plant. Salimova, N.A.; Shik- 
halizade, P.D.; Akhundov, A.A.; Aliev, D.A. (Inst of Pet and Chem 
im. M. Azizbekov, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 4, 48-50(1976). (In Russian). 

Results of dehydration and separation of the light main frac- 
tion from gasoline pyrolysis resin are presented. Analysis of the li 
fraction and of the heavy residue shows the possibility of utilization 
of the main fraction as the initial raw material for the process of 
thermostabilization, and the heavy residue of the raw material for 
the coking process. 


44972 Investigation of free convection heat transfer of benzene at 
supercritical pressure. Mamedov, A.M.; Kalbaliev, F.I.; Mirkadirov, 
Yu:M. (Inst of Pet and Chem im. M. Azizbekov, Az SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 57-60(1976). (In Russian). 

Some results of an experimental investigation of free convec- 
tion heat transfer of benzene at supercritical pressure p< p$sub cr$, 
t$sub 1$<t$sub m§, t$sub w$<t$sub m$ (where t$sub w$ and t$sub 
1$ are temperature of the wall and of the liquid respectively; tSsub 
m$-temperature corresponding to the maximum of heat capacity at 
p<pS$sub cr$) are presented. It is found that the course of the 
temperature curve on the t§sub w$=f(g) graph changes twice. The 
first sector is observed at the near-critical state of the substance, and 
at this sector the change in the heat transfer coefficient is related to 
the change in the thermophysical properties of the liquid. The 
second sector is observed at high deasities of the heat flux at high 
wall temperatures. 


44973 Petroleum coke composition. Crawford, C.C. US Patent 
4,015,977. 5 Apr 1977. Filed date 24 Apr 1974. 12p. 

A method for producing petroleum coke em- 
ploying alkali metal clicate as binder and a refractory additive to 
increase melting point of silicate is claimed. This product is useful as 
— for coke from coal in metallurgical po calcining process- 
es. 7 claims. 


44974 (ERDA-tr—S55) of primarily petrochemical 
raw and basic products by the Fischer—Tropsch synthesis. Interim 
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report I. Zimmer, J.; Elstner, M.; Falkenain, G. May 1977. Transla- 
tion of BMFT 5167291 ET 34. “4ip. Dep. NTIS $4.00. 

More than 20 synthetic methods were compared. Industrially 
untested methods were considered as long as the expectation seemed 
to be justified that a development toward industrial maturity within 
5 to 8 years would be possible. This comparison led to the selection 
of 11 methods or procedural groups. For each of these a quantitative 
balance sheet for m 5 MMTPY C,* was established. Initially, often 
from numerous groups of data, we tried to balance those which with 
pm op ph conversion are typical for the respective method. The 

the balances showed that very large differences in the 
composition of the primary product distribution can be encountered. 
collection and evaluation of the available information few 
pod Bao were found for selectivity shifts which go significant] 
beyond those which we have evaluated. Among the methods whic 
can be used on a 2.5 MMTPY scale without further development 
Synthol offers the most advantages. A final relative evaluation of all 
methods can only be accom a by means of the studies planned 
for the subsequent phases of the program. The industrial applicabil- 
ity of nitrided contacts in the tested reactor types should be estab- 
lished by large-scale experiments. The direct synthesis of ethylene 
appears so attractive that a further search for details should be 
pushed, parallel with Phases 2 and 3 of this study, in the hope that 
genuine promises for development efforts in this direction may yet 
be found. From a long-term point of view it may be possible to 
develop the use of cobalt catalysts with longer useful life in modern 
reactors for the production of hydrocarbons with a very small 
fraction of oxygen-containing compounds. 


44975 Production of from light pyrolysis fuel oil. 
Sheng, M.N.; Mameniskis, W.A.; Ryan, P.W. (to Atlantic Richfield 
Co.). US Patent 4,022,681. 10 May 1977. Filed date 24 Dec 1975. 


12p. 
A light gas oil, consisting predominantly of alkylated naphth- 
alenes plus minor amounts of thiophene, quinoline, indan, and related 
naphthalene type us compounds, derived from the liquid 
by-product from olefin production by pyrolysis in steam of a hydro- 
n fraction, is converted to mononuclear aromatic hydrocarbons 
by a two stage process in which said naphthalene type carbonaceous 
compounds are first hydrogenated at tetralinizing conditions saturat- 
ing only one of the two aromatic rings of the feedstock. Said first 
stage hydrogenation also hydrodesul and hydrodecontamin- 
ates said feedstock. The tetralanized desulfurized normally liquid 
effluent from the first stage hydrogenation is hydrocracked in the 
second stage, said hydrocracking being in the presence of a catalyst 
featuring a stabilizing metal component on an acid-modified morden- 
ite having a silica to alumina unit mol ratio within the range from 15 
to 70 as a result of acid leaching of mordenite. 4 claims. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 44942, 45709 


44976 (NTISUB/B—127-76/012) Monthly energy review. (Fed- 
eral Energy Administration, Washington, D.C. “(USA)). Dec 1976. 
88p. (FEA/B—76/498). Paper copy also available on subscription, 
North American Continent price $36.00/year; all others write for 


See also NTISUB/B—127-76/011. (PC A00/MF 
Contains tables, and data 
consumption, and prices of crude oil, natural 
leum products. 


44977 Monthly energy review. Monthly 
repts. (Federal Energy Administration, Washington, D.C. (USA)). 
1977. 12 issuesp. (FEA/B—77/022). Paper copy available on sub- 
scription, North American Continent price $36.00/year; single copy 
price PC$4.75, MF$3.00; all others write for quote. 

Tables, graphs, and data dealing with production, consump- 
tion, and prices of crude oil, natural gas, coal, and petroleum 
products are presented. Also included is a feature article that de- 
scribes FEA’s Entitlements Program and summarizes regulations 
designed to alleviate competitive imbalances in the petroleum refin- 
ing industry resulting from federal government regulation of petro- 
leum prices. 


44978 (PB—259959) Monthly petroleum product 
(Federal Energy Administration, D.C. 
1976. 13p. (FEA/B—76/468). NTIS, PC A02/MF AOl1. 

As part of its role in monitoring market price trends, the FEA 
collects pricing data on refined petroleum products from refiners, 
large resellers, gas plant operators, gasoline retailers, and truckstop 
operators. This report provides national weighted average prices of 
petroleum products on a monthly basis at different levels of the 
marketing chain. In addition to recent price data, some historic data 
are incl to indicate trends. 


report. 
SA)). Oct 


refiners consisting of large independent and small 


(PB—263333) Petroleum market 


second in a continuing series of reports is presented on 
monitored monthly changes in the refiner sales distribution and the 
retail market shares of selected refined petroleum products. The 
report covers sales for July 1976. Estimates of volume sales and 
market shares in this report are based on monthly sample surveys of 
refiners and independent marketers conducted by the Federal 
Energy Administration. The FEA survey of refiners monitors the 
sales distribution of refined products to ultimate consumers and to 
independent marketers by the large integrated, or major, refiners and 
sales by the “other” refiners consisting of large independent and 
small refiners. 


44981 (PB—265086) Project Evaluation System 
(PIES) documentation. VIII. Methodology for enabling the PIES oil 
and gas supply curves to respond to non-constant prices. (Federal 
Energy Administration, Washington, D.C. (USA)). "Sep 
es Federal Energy Administration, Washington, 


A study was conducted to address the possibility of increased 
capability of the FEA oil and gas supply modeling system to respond 
to non-constant price trajectories, rather than constant, instantaneous 
patterns. More specifically, it is intended to investigate the efficacy 
of enabling the FEA oil and gas supply models to respond to prices 
that are ramped, especially in the short run. The reality of a schedule 
of ramped prices has been demonstrated in the Energy Policy and 
Act of 1975 (EPCA). 


WASTE MANAGEMENT 


44982 Investigation of basic conditions for desulfurization of flue 
gas by addition of limestone to a Skoda 4 ton/hr, oil-fired steam 
generator. Vejvoda, J. Ochr. Ovzdusi; 5: No. 8, 121-126(Aug 1973). 
(In Czech). 

Operating conditions for flue gas desulfurization via limestone 
addition to an oil-fired steam generator are conse. The limestone 
was fed at a level where the temperature of flue-gas was sufficiently 
low so that the limestone would not overburn and the resulting 
calcinate would have a maximum reaction with sulfur dioxide. A 
total of 19 tests were performed using two different types of fuel and 
two different types of limestone. Limestone was fed above, between, 
and below the burners at an optimum angle of 17 deg, where the 
temperature was 30 to 1030°C and calcination was 60 to 80 percent. 
A stoichiometric analysis of calcium indicated a multiple of 1.5 to 2.0 
for the limestone surplus. Physical and chemical oe of the 
calcinate were also investigated. A desulfurization of flue-gas by 40 
to 50 percent was possible by ¥ - the dry limestone process in this 
particular plant. Extension of the Doras = to other plant types 
requires the creation of a mathematical model of the process. 


44983 Water disposal system of the Shell Storage and Loading 
Spar. Kapteijn, S.A.T. Dallas; American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers (1976). 12p. (CONF-761008—30). 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

Many floating offshore storage systems are desi to oper- 
ate on an oii/water displacement principle in which there is direct 
contact between the oil and the displacement water. One of these is 
the Shell Storage- and Loading Spar used in offshore oil field 
development. high standards of purity of the displacement 
water required for environmental conservation makes the water 
disposal system a vital element in the design of the storage system. 
The paper discusses the flow sheet and the important items such as 
low pressure drop hermetically closing check valves, automatic 
measuring and alarm systems, and an oil-water separator developed 
specially for use on floating platforms. 


PETROLEUM 4655 
44979 (PB—263243) Petroleum market shares: report on sales of . 
refined petroleum products. (Federal Energy Administration, Wash- 
ington, D.C. (USA)). Feb 1977. 59p. NTIS. 

The first of a continuing series of reports is presented on 
monitored monthly changes in the refiner sales distribution and the 
retail market shares of selected petroleum products. Sales reports for 
the period January 1976 through June 1976 are consolidated in this 
first issue; subsequent reports beginning with data for July 1976 will 
be published on a regular basis. Estimates of volume sa'es and 
market shares in this report are based on monthly sample surveys of 
refiners and independent marketers conducted by the Federal 
Energy Administration. The FEA surveys of refiners monitors the 
sales distribution of refined products to ultimate consumers and to 
independent marketers by the large integrated, or major, refiners and 
sales by the other [iil 
refiners. 

shares; report on sales of 

y Administration, Wash- 
ington, D.C. (USA)). Feb 1977. 19p. NTIS. 

quote. 

uction, 
petro- 
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44984 Preparation and properties of granular activated carbons 
from oil sands bitumen and petroleum residues. Parkash, S.; 
Berkowitz, N. (Alberta Research Council, Edmonton). Carbon; 14: 
No. 5, 288-289(1976). 

Granulated activated carbons (GACs) were prepared from oil 
sands and bitumen residues by sulfonation of the materials at ap- 
proximately 100°C, devolatilization in a stream of Ne at 450°C and 
activation with steam or CO2 (approximately 21/min) in a fluidized 
bed reactor at temperatures between 600 and 1000°C. The —- of 
the fairly uniform sized GACs was characterized by standard ad- 
sorption and decolorization tests. Tests were carried out to deter- 
mine compressive strengths, active surface areas, pore size distribu- 
tion, IR absorption, morphology, particle size, and amount of acti- 
vated C for the GACs. Results of all tests were compared with a 
widely-used, high grade activated carbon (Carbon X), and for most 
properties the GACs compared favorably with Carbon X. (BLM) 


44985 Chemical reduction of SOs, particulates, and NO/sub Whie- 
emissions. Kukin, I.; Bennett, R.P. (Apollo Chemical Corp., Whi: 
pany, NJ). J. Inst. Fuel: 50: No. 402, 41-46(Mar 1977). 

From International Energy Engineering Congress; Chicago, 
IL, USA (Nov 1975). 

The chemical treatment of fuels and flue to reduce 
polluting emissions were subjected to quantitative field tests to verify 
its practicality as a possible economic solution to current energy and 
pollution problems for electric utilities. Manganese added to a resid- 
ual fuel oil at 50 ppM reduced SOs emissions by up to 55 percent. 
Manganese has also been effective in reducing nitrogen oxide emis- 
sions by as much as 31 percent. Chemical conditioning agents for the 
ash in the flue gas of coal-fired units have been used to improve 
electrostatic precipitator collection efficiency by 50 to 90 percent, so 
that the units complied with emission regulations. The units have 
been able to operate at increased capacity while still complying with 
regulations. Chemical neutralization of SOs in the flue gas, resulting 
in a lowered acid dewpoint, allows operation at reduced exit gas 
temperatures without corrosion of the airheaters, stacks or 
ductwork. This results in improved efficiency and reduced fuel 
consumption, while inhibiting acidic emissions. Examples from case 
histories illustrate how environmental protection can be obtained, at 
least with regard to SOs particulates and NO/sub x/, without 
incurring large capital expenses. 


44986 Preliminary thermochemical evaluation of additives for 
controlling low-temperature corrosion and acid smut emission. McCul- 
lough, J.; Horsley, M.E. (Portsmouth Polytechnic, Eng.). J. Inst. 
Fuel; 50: No. 402, 46-49(Mar 1977). 

Some preliminary theoretical investigations pursued as part of 
a programme, sponsored by the Science Research Council, with 
industrial support, on fuel oil additives are reported. The early parts 
of this programme are dealing specifically with SO3 control and 
several materials were examined, from which it was concluded that 
oxides of magnesium, iron and lead could combine effectively with 
SOs, thus reducing that nuisance, if introduced into the correct 
temperature regions of a fired enclosure. As elimination of SOs in 
the gas stream was the initial object of the study, enclosure surface 
reactions have not been considered and attention has been reserved 
solely for gas phase heterogeneous reactions with no time con- 
straints. 


44987 Quiet and smokeless flaring of off-gases containing hydro- 
carbons. Hemmer, G.; Hess, K.; Becker, R.; Liebhaber, K. (to BASF 
AG). US Patent 4,019,852. 26 Apr 1977. Priority date 23 Oct 1974, 
German, Federal Republic of (F.R. Germany). 6p. 

A process for the quiet and smokeless flaring of process gases 
by sharp separation of the air intake and combustion steps. Com- 
pared with conventional off-gas flares, steam consumption is reduced 
and blow-back of the flame into the mixing tube is avoided by using 
a combined mixing and combustion chamber. This extends the 
operating range and life of flare facilities. 8 claims, 4 figures. 


44988 Method of rerefining oil by distillation and extraction. 
Habiby, E.N.; Jahnke, R.W. (to Lubrizol Corp.). US Patent 
4,021,333. 3 May 1977. Filed date 27 Aug 1975. 6p. 

Used oil is rerefined by distilling it to remove a volatile 
forecut followed by a fraction of lubricating viscosity; the latter is 
then extracted with an immiscible liquid extractant to remove impu- 
rities. As optional preliminary steps, the oil may be diluted wi 
volatile diluent and insoluble impurities removed therefrom, and 
heated with an aqueous solution of a strongly alkaline material to 
concentrate metallic constituents (such as metal-containing additives) 
in a solid sludge. 15 claims. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 44986, 46212, 46326, 46618, 
46640, 46643, 46644, 46646 
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44989 (AD-A—035702) Gelation of oil slicks by amine carba- 
mates as an adjunct to U.S. Navy oil spill recovery operations. Final 
report, 15 Oct 1975—14 Nov 1976. Bannister, W.W. ‘Lowell Univ., 
Mass. (USA). Dept. of Chemistry). 14 Jan 1977. Contract NO0014- 
76-C-0340. 79p. NTIS, PC A05/MF AO1. 

Solutions of Amine D (dehydroabietylamine; 70%) in ethyl 
and benzyl alcohol, when sprayed on oil slicks to a concentration of 
about 10% and then treated with CO2 to form the carbamate, 
provides excellent gelation of the oil. Lab tests were performed on 
gel strengths and on effects of film thickness, temperature, and 
salinity for various fuels. A field test indicated that this system is 
very advantageous in recovery of oil slicks, in terms of ease of pick- 
up; immobilization of the oil, keeping the gelled oil from drifting 
back over cleared areas; and greater visibility of the gelled slick. The 
toxicity of the Amine D is of a very low order, comparable to that of 
the oil slick itself; for water depths of over two feet, the toxicity is 
negligible. There is a significant (ca. 50%) reduction in ——— 
rate of gelled, compared with ungelled hydrocarbons. This factor 
would be important in terms of reduced vapor hazards and perhaps 
fire hazards. Ultraviolet fluorescers as addiiives to the gelling agent 
or to the oil slick itself were studied and found to have promise in 
terms of providing increased visibility for night time operations. 


44990 Strategic reserve. 
ment: final environmental impact statement west 

Dome. (Federal Energy Washington, D.C. 
1977. (FEA —-76/77-4). Federal Energy Administration, 


"io supplement assesses the environmental impacts caused 
by the construction and operation of the new components of the 
system. The differences between the new and the original proposals 
can be analyzed in terms of five system <n (1) the bar; 
dock; (2) the pipeline to the barge dock; (3) the tanker terminal; (4) 
the pipeline to the tanker terminal; and (5) pipeline to the brine 
disposal wells. The dredging associated with construction of the 
originally proposed new barge dock would have adverse impacts on 
geology and soils, land use, water quality and ecology. new 
proposal is to use an existing dock thus eliminating the need for 
dredging. In the original proposal the new barge dock was to be 
located on the site, and an oil pipeline co: uently was not re- 
This 8 . In the new proposal, a 1.25-mile pipeline is to be constructed. 

would cause temporary disruption to land use, water quality, 
air quality and the terrestrial ecology. The dredging associated with 
the originally proposed new tanker terminal on the Calcasieu Ship 
Channel would have an impact on geology and soils, land use, water 
5 wee he and ecology. The new proposal would use the existing Sun 
erminal and thus no such impacts would result. The original 
pipeline to the tanker terminal was to be four miles long. Construc- 
tion would cause short-term and minor disruption to geology and 
soils, land use, water quality, air quality and ecology. The new 
proposal calls for a 41.5-mile pipeline which would also cause similar 
temporary disru are over a larger, more ecologically sensitive area. 
Construction of a temporary surface brine disposal. pipeline for 
interim fill will cause temporary disruption to land use, water 
quality, air quality and the terrestrial ecology. 


44991 apnea Analysis of oil spill trends. Final report. 
Young, G.K.; Evans, D.; Jettmar, R.U. (GKY and Associates, 
Alexandria, Va. (USA)). 15 Aug 1976. Contract EQ6ACO014. 50p. 
NTIS, PC A03/MF AO1. 

An analysis is made of national data on oil spills cleanup 
to derive trends from incidents recorded from 1972 through 1975 in 
the Pollution Incident Reporting System (PIRS) file of the U.S. 
Coast Gurard and the Spill Prevention, Control, and Countermeas- 
ure (SPCC) file of the Environmental Protection Agency. 


Impact 

No. 42. Technical mag Connor, M.S.; Howarth, R.W. (W 
Hole Oceanogra; g Institution, (USA)). Jan 1977. 52p. 
(WHOI—77-1). S, PC A04/MF 

Seminar in Biologica! le Massachusetts Inst. of 
Tech./Woods Hole Oceanographic Institution Joint Program in 
Biological Oceanography, Fall ‘76. Presented as oral testimony at 
the Bureau of Land Management hearing, Boston, Mass., 8 Dec. 76. 

The biological section of the Environmental Statement 
for Outer Continental Shelf lease sale No. 42 has been reviewed. It 
has been found to insufficiently address several topics, most +a 
tantly sub-lethal changes in community structure and function, the 
accumulation and persistence of oil and recovery times. 


44993 (PB—264146) Documentation of four ocean-related com- 
puter modules. Technical report. Yeung, R.W. Gatachenns ten of 
Tech., Cambridge (USA). t. of Ocean — Nov 1976. 
73p. (MITSG—76-18). NTIS, A04/MF AOl1. 

Index No. 76-318-Nbc. 

This report contains the documentation of a series of ocean- 
related computer programs developed recently at MIT. The first 


44992 (PB—264074) Potential effects of oil production on 
Georges Bank communities: a review of the Draft Environmental 
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program MCTRAJ is the offshore oil-spill trajectory-simulation 
program which is based on a trajectory equation. The current is 
freated as non-random quantity which could be assigned direction 
and speed as a function of the geographical location. TI4TRAN is a 


a which takes as input formatted data tape prepared by the 
tional Climatic Center and generates as output the resultant 
probabilistic wind transition matrices to be used by the offshore 
(MCTRAJ) and onshore (NEARSHORE) spill-tracking programs. 
NEARSHORE is the nearshore oil-spill tracking-simulation pro- 


gram based on a trajectory equation. TWOFOIL is a program which 
seeks the solution of the two-dimensional lifting flow about two 
symmetric bodies. An extension of the Ryan-Glover technique of 
vortex-distribution is used to solve the coupled integral equations. 


(1975). 27 ; Chatterjee, R.M. Ottawa; information Canada 


Oil was poured onto a water surface under ice-forming condi- 
tions. Weather conditions were monitored continuously, as were the 
physical properties of the oil and the effect of the oil on its physical 
environment. Properties of the oil were investigated by gas chroma- 
tography and the following forms of spectroscopy: neutron activa- 
tion (y-ray), infrared, ultraviolet, visible and fluorescence. The 
weathering of the oil and its influence on its environment were 
correlated with the weather parameters. An estimated 50 percent of 
the oil had evaporated before the oil was covered with snow, as 
determined by gas chromatographic analysis and supported by neu- 
tron activation analysis. A biological assessment was conducted 
during the following summer where the effect of the oil on one pond 
was com} with the control pond. In the oiled pond, the variety 
of biological species was substantially less than in the control pond. 


44995 Problems in oil refining techniques. Pollution control tech- 
niques. Yamaguchi, T. Sekiyu To Sekiyu Kagaku; 19: No. 5, 69- 
72(May 1975). (In Japanes=). 

Environmental pollution control techniques in the field of oil 
refining are reviewed. Air pollution topics discussed include the 
pore. A of sulfur content for the eon of reducing sulfur oxides 
emission by means of hydrodesulfurization of heavy oil (capacity 
930,000 bbi/day) and cracking and gasification of heavy oil (1-2 
facilities), production of no-lead gasoline after April 1974, reduction 
of nitrogen oxides by means of combustion modification (low NOx 
burner, exhaust gas recirculation, and two-stage combustion) and 
denitrification of exhaust gas, reduction in particulate matter from 
stationary and mobile sources, and reduction in hydrocarbon emis- 


topics covered are problems concerning seven pollutants (including 
cadmium, cyan, and lead) and pH, chemical oxygen demand, biologi- 
cal oxygen demand, SS, and oil content as hazards to health. Safety 
measures for oil refineries are discussed ‘with reference to two recent 
major accidents: the massive spillage from oil tanks at Mitsubishi 
Sekiyu Co. and the explosion and fire at Daikyo Sekiyu Co. 


44996 Petroleum hydrocarbons from effluents: detection in 
marine environment. Tanacredi, J.T. (Hunter Coll., New York). J. 
Water Pollut. Control Fed.; 49: No. 2, 216-226(Feb 1977). 

Weekly samples from four wastewater treatment facilities 
discharging into Jamaica Bay were analyzed for the presence of 
waste crankcase petroleum products. Two novel ultraviolet-fluores- 
cence spectroscopic techniques were utilized to exhibit qualitatively 
the of waste automotive petroleum hydrocarbons in each of 
the effluents of water pollution control - en by comparison of 
sample “profiles” to “profiles” generated by standard oils. The 
surface waters and a benthic organism (Mya arenaria) residing in 
Jamaica Bay were also analyzed for petroleum hydrocarbons — 
these techniques. Ultraviolet-fluorescence spectroscopic anal 
furnished dramatic evidence for the presence of a significant quantity ity 
of hydrocarbons associated with waste Kip y products in 
samples collected. Gas c mass spectroscopic 
analyses indicate petroleum contamination -# mollusks. 


44997 Satellite and current drogue studies of ocean-disposed 
waste drift. Klemas, V.; Davis, G.R.; Henry, R.D. x of Dela- 
ware, Newark). J. Water Pollut. Control Fed.; 49: No. 5 , 757-763(May 


1977). 

The mounting interest in extracting oil and other resources 
from the continen chat ond contioninn use of shelf waters for 
waste disposal is creating a need for cost-effective synoptic means of 

lite-aircraft-drogue —— has been developed which employs 
ether with satellite and 

current tracers, such as 

Fests contented on the continental 


effective means of studying current circulation, oil slick movement, 
and ocean waste dispersion under a wide range of environmental 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 45715, 45732 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 44983, 45012 


44998 (AD-A—035916) Arctic adapts - engineering analysis, 
prototype development and testing. Final report. Clarke, M.L.; 
Durfee, D.W.; Shaw, S.H. (Seaward International, Inc., Falls 
Church, Va. (USA)). Dec 1976. Contract DOT-CG51864A. 161p. 
NTIS, PC A08/MF AO1 
supply and an hydraulic motor powered axial flow, 
turbine pump equipped with the necessary power and 
discharge hoses, etc., expressly built by the Coast Guard for off- 
pan Ae damaged tank ships. An engineering study to analyze the 
ity of adapting the ‘oast Guard’s ADAPTS pumping systems 
for use in an arctic environment is presented. Environmental criteria 
for this study are air temperatures as low as -40°F, cargo tempera- 
ture as low as +28°F, and winds up to 40 knots. Results of 
prototype system testing are discussed, and final recommendations 
presented, for arctic modification of ADAPTS. Miscellaneous 
system modifications, changes in lubricating and operating fluids, 
and procedural changes are discussed. Drawings, parts list, and cost 
information are included for the modifications recommended. 


44999 Experimental data on some characteristics of turbulent 
flows in pipes. Mamaev, V.A.; Klapchuk, O.V. (Moscow Inst of Pet 
and Chem Ind, im. I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 4, 51-56(1976). (In Russian). 

Results of investigation of kinematic characteristics of the 
flow of air in wall-adjacent parts of smooth and rough delivery pipes 
are considered. It is shown that the thickness of the wall-adjacent 
sublayer (b), determined by the maximum of intensity of turbulence, 
has a strictly defined value for each Re number and for each type of 
psy roughness. This provides a basis for the classification of the 

— a according to the thickness of the wall- 
on sublayer and generalization of the flows formed by smooth 
and rough surfaces, relying on this parameter. 


45000 Inert gas systems. Smith, B. Tanker Bulker Int.; 2: No. 4, 
27-28, 31(May 1976). 
Some aspects of inert gas systems used on tanker ships 
discussed. After it was recognized that maintaining bottled Boned 
on board was an almost im e ible job, the potential of generat- 
ing inert gas from the boiler flue gas was introduced. In 1965 the 
British Petroleum Tanker Company patented the system of a 
inerting. The basic system is described and the innovations, safety 
legislation, and environmental aspects are summarized. (MCW) 


45001 Tanker’s Mitsui-B and W KEF achieves three years non- 
overhaul operation. Tanker Bulker Int.; 2: No. 5, 17-22(dun 1976). 

Rationalization of oil transportation to and from the refineries 
requires small tankers to take over from supertankers in the inshore 
trade, but unless great effort is made to run these coastal tankers 
under the optimum conditions the economies achieved through the 
size of the supertankers can easily be jeopardized. One desirable way 
of cutting the costs of operating a coastal fleet would be to extend 
the period between el ta er from one to two, or even three 
years. The Japanese tanker Toei Maru has just completed three years 
without a overhaul and is set fair to complete her fourth year. 


the VLCPC. Tanker Bulker Int.; 2: No. 6, 18- 
20(Jul 1976. 
The only economic solution for ex, large volumes of 
cou from the massive new refineries planned in N_. 
could well be the use of combined crude/prod 


pw — of a VLCC could be redesigned for refined products 
rest kept for crude. The refinery products are automatically 
Hoye} damage by the surround- 

CO requirements. This converted 

VLCC offers and flexible carriage of refined 

the carrier is limitation of available ports. 


g 


and operational experiences for reliability with 
yne, R.D. Tanker Bulker Int.; 2: No. 6, 27-32(Jul 1976). 
me of inert gas can be considered an essential factor in 

tion of any vessel carrying hazardous volatile cargo. 
y recognized within the shipping industry and is now 
of a recent IMCO recommendation. This article discusses 
more important factors that relate to long-term perfor- 
operational safety of gas inerting systems. 


Be 


PETROLEUM 4657 
ee carriers of at least 250,000 tdw. The concept of a VLCPC (very 
(Mia 
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45004 Generation of material in the cargo tanks of 
crude oil tankers. Hughes, R.I.; Morgan, T.D.B.; Wilson, R.W. 
Tanker Bulker Int.; 2: No. 6, 33-37(Jul 1976). 

From Inst. of Marine Engineers meeting; London, England 
(Apr 1976). 

Two minor explosions in two successive years in vessels 
discharging Qatar crude in iland seemed unexplainable. Suspi- 
cion centered on the possible presence of a pyrophoric material and 
the explosions happening at the same time each year suggested 
climatic factors may have played a part. It is well recognized that 
pyrophoric material can form as a deposit in plant distillation sys- 
tems where sieel columns are exposed to vapors containing hydro- 

en sulfide. The presence of pyrophoric material in gas transport 
ines has also been encountered. The work described here was 
devoted to studying the conditions prevailing in the ullage regions of 
crude oil cargo tanks and the likelihood of their giving rise to the 
coed (CW) pyrophoric material that could present an ignition 


45005 Method for making and slurrying wax beads. Merrill, L.S. 
Jr. (to Marathon Oil Co.). US Patent 4,013,544. 22 Mar 1977. Fil 
date 21 Aug 1974. 12p. 

Hydrocarbon mixtures (e.g., waxy” crude oils) are transport- 
ed as a slurry by first fractionating the mixture into at least a 
relatively low pour point fraction and a relatively high pour point 
fraction. Thereafter, the high pour point fraction is congealed by 
dispersing it as particles into the bottom of a tower having a 
continuous stream of water flowing countercurrent to the dispersed 
fraction and wherein the water in at least the upper portion of the 
tower is at a temperature sufficient to congeal the dispersed parti- 
cles. The particles pass upwardly through the tower and through an 
interface within the tower, the interface being the juncture of water 
and the low pour point fraction being introduced into the top 
portion of the tower. A portion of the resulting slurry is withdrawn 
and transported in a conduit at temperatures below those which 
bring about solution of the congealed particles in the low pour point 
fraction. Concentration of the congealed particles in the slurry is 
preferably about 10 percent to about 50 percent by weight. Also, the 
average diameter of the congealed particles is preferably about 0.1 to 
about 10 mm. 31 claims, 3 figures. 


PROPERTIES 
REFER ALSO TO CITATION(S) 44915, 45004, 45078 


45006 (BM-RI—8023) Development and utility of reactivity 
scales from smog chamber data. Dimitriades, B.; Sturm, G.P. Jr.; 
Wesson, T.C.; Sutterfield, F.D. (Bureau of Mines, Bartlesville, Okla. 
(USA). Bartlesville Energy Research Center). 1975. 22p. Dep. 
NTIS, PC A02/MF AO1. 

The Bureau of Mines measured the reactivities of 19 hydro- 
carbons known to be prominently present in automotive exhaust and 
ainbient air in a smog chamber. Results agreed well with those 
obtained using two other smog chambers. Reactivity scales were 
developed for hydrocarbons and aldehydes using the results of this 
work and those of a previous study. Application of the reactivity 
scales to automotive exhaust samples gave fair agreement between 
predicted and observed rate-of-NO2-formation values; however, pre- 
dicted and observed ozone yields were neither in agreement nor did 
they correlate well. This lack of correlation for ozone yield was 
attributed to the inappropriateness of (1) the individual component 
reactivity data; (2) the reactivity classification scheme used; and (3) 
the linear summation method. In seeking to understand this problem 
and to develop more appropriate reactivity scales, the data were 
examined from a reaction mechanism standpoint, and further studies 
were suggested. 


45007 (SRO—854-12) Rapid method for characterization of 
heavy petroleum fractions. Hodgin, J.C.; Kaiser, M.A.; Lubkowitz, 
J.A.; Rogers, L.B. (Georgia Univ., Athens (USA). Dept. of Chemis- 
try). Mar 1977. Contract EY-76-S-09-0854. 17p. Dep. NTIS, PC 
A02/MF AO1. 

The use of LiChrospher and LiChrosorb to obtain profiles of 
molecular weight distributions is shown for some petroleum crudes, 
pitches, and asphaltenes. The elution time was less than thirty 
minutes, and data were obtained on less than 16 yg of sample. 


45008 Equation of state of Anastasyevka oil fractions. Grigor’ev, 
B.A.; Koval’skii, E.V.; Shevchenko, N.V.; Rastorguev, Yu.L. (Pet 
Inst im. M.D. Millionshchikov, Groznyi, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 4, 61-64(1976). (In Russian). 

As a result of an analysis of experimental P-V-T data, a 
possibility is shown for applying the Tate equation to petroleum 
fractions obtained from the heavy Anastasyevka oil (from a field in 
the Krasnodar area, North Caucasus) with a naphthene-paraffin- 
aromatic base and a considerable content of naphthene hydrocar- 
bons. Using a specially worked out program, optimum values of 
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coefficients of the Tate equation A and B(T) are found. At the same 
time it was sup that A=idem for all fractions and the optimum 
variant of coefficients corresponds to a minimum of the quadratic 
functional S on A. A method of finding B(T)coefficients for the 
fraction of the Anastasyevka oil is proposed. 


45009 Additive combination for cold flow improvement of middle 
distillate fuel oil. Wisotsky, M.J. (to Exxon Research and Engineer- 
ing Co.). US Patent 4,019,878. 26 Apr 1977. Filed date 17 Dec 1974. 
10p. 

This patent pertains to additive combinations of (A) ethylene- 
containing polymers, e.g., copolymers of about 4 to 30 molar propor- 
tions of ethylene copolymerized with an unsaturated ester, with: (B) 
beeswax, (C) ozokerite wax, and/or (D) long chained a-olefins are 
cold flow improvers for middle-distillate petroleum fuels. 11 claims. 


45010 Liquid hydrocarbon compositions of improved behavior in 
the cold and containing diene polymers. Durand, J.P.; Aubin, B.; 
Dawans, F.; Chapelet, G. (to Institut Francais du Petrole, des 
Carburants et Lubrifiants et Entreprise de Recherches et d’Activities 
Pertoliers Elf). US Patent 4,021,207. 3 May 1977. Priority date 28 
Nov 1973, France. vp. 

The behavior in the cold of crude oil or petroleum distillates 
may be improved by incorporation of polymeric substances such as a 
hydrogenated polybutadiene or a hydrogenated copolymer of buta- 
diene with at least one conjugated aliphatic diolefin of 5 to 8 carbon 
atoms. The additive is active at concentrations of from 10 to 1,000 
grams per m of oil. 10 claims. 


45011 Low pour waxy residuai fuel oils. Morduchowitz, A.; 
Bialy, J.J. (to Texaco Inc.). US Patent 4,022,590. 10 May 1977. Filed 
date 5 Feb 1975. 6p. 

The pour points of residual fuel oil compositions are de- 
creased substantially by incorporating with a waxy residual fuel oil a 
minor amount of a low molecular weight highly-branched polymer 
of normal alpha-olefin having from 10 to 16 carbon atoms. The low 
molecular weight polymers being oil-soluble liquids can be conve- 
niently blended with the residual fuel oil. 8 claims. 


STORAGE 
REFER ALSO TO CITATION(S) 44990 


45012 Evaluation of an improved method of gas-freeing an avi- 
ation fuel storage tank. Fardell, P.J. (Fire Research Station, Bor- 
chamwood, Eng.); Houghton, B.W. J. Hazard. Mater.; 1: No. 3, 237- 
251(Nov 1976). 

A new technique is described for the gas-freeing of large 
storage tanks used for aviation fuel. The technique involves the use 
of natural and mechanical ventilation, together with an air-driven 
pump for removal of liquid residues from the irregular bottom of the 
tank. An assessment was made by gas-freeing a 4500 m*(1 M gal) 
tank in which the atmosphere was monitored using portable flamma- 
ble gas detectors and checked by the analysis of samples using 
chromatography. The new technique was much quicker than the 
traditional method of gas-freeing and was more controlled so that a 
work schedule could be devised in advance with confidence. The 
portable gas detectors were shown to under-estimate gas concentra- 
tions; it is thus imperative that the concentration leveis at which 
various inspection and maintenance operations are permitted in tanks 
should reflect the likely errors of the instrument used to measure 
concentrations. 


COMBUSTION 
REFER ALSO TO CITATION(S) 44896 


45013 Soot and gaseous pollutant formation in a burning fuel 
spray in relation to pressure and air/fuel ratio. Janota, M.S.; Crookes, 
R.J.; Daie, S.J.; Nazha, M.A.A.; Sodha, M. ( Mary Coll., 
— J. Inst. Fuel; 50: — 402, 10-13(Mar 1977). 

rom 4. international symposium on combustion processes; 
Czestochowa, Poland (1975). 

A combustion chamber capable of maintaining the steady 
state combustion of a diesel-type fuel spray without swirl, premixing 
or recirculation mechanically introduced near to the injector is 
described. Measurements of pollutants were made in the flame zone 
of the combustion chamber and near to the exhaust orifice. Experi- 
mental results are presented as contours of constant concentrations 
of soot and gaseous species within the combustion chamber. Graphs 
are also presented showing the effects of equivalence ratio and 
combustion chamber pressure on the pollutant emissions from the 
chamber. There is a central zone of high soot concentration within 
the chamber followed by a peak in the carbon monoxide concentra- 
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tion. The carbon monoxide levels at the exit are lower at the higher 
pressures but the soot content is higher. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 44698, 44914, 45692 


45014 PR rae Liquefied natural gas: safety issues, public 
concerns, and decision making. Van Horn, A. oe Wilson, R. (Harvard 
Univ., Cambridge, Mass. (USA). Energy and Environmental Policy 
Center). Nov 1976 Contract EY-76-€.02-0016. Dep. NTIS, 
PC A07/MF 
Natural gas is an impo rtant, widely used fossil fuel which is 
convenient and relatively voy Ye Because U.S. domestic sup- 
pliers have been declining since 1972, = have sought to 
import additional gas in the form of liquefied natural gas (LNG), 
which is 1/600 the volume of natural gas and is therefore convenient 
transportation and storage. If and proposals pend- 
—— are implemented, there will be a rapid increase in the 
liquefied natural gas in the United States. The facilities 
required include liquefaction plants, large ocean-going tankers, 
import-receiving terminals, storage depots, and gas-transmission 
pipelines. A description is presented of the risks and impacts present- 
ed by LNG operations in the near future. The safety issues are 
summarized and the origins of public concern in two LNG facilities 
siting disputes are e me of the important criteria that 
need to be evaluated for responsible decision making are suggested. 
On balance, the overall risks of LNG supply systems are probably 
less than those of some energy systems now in use. Nevertheless, 
continued attention to the potential risks is needed to ensure that this 
remains true. 


45015 (PB—263625) The future of natural gas: economic myths, 
realities. Yost, S.W. (Federal Power Senenane, Wash- 
nm, D.C. (USA). Bureau of Natural Gas). Nov 1976. 30p. NTIS, 

AOl. 


eport forecasts conventional supplies (excluding 


gas 
stulioman past “the year 2000 as well as the potential for supplemen- 


-~ ve from Alaskan gas, LNG, and coal gasification during 

period. The costs for these supplies are calculated, in 

phan si, for 1985 and 2000 using estimated quantities of new 

= rollover gas under existing FPC Opinions for these years. 
prices of alternate fuels are also estimated, using the price rollu 

under EPCA for crude and the expiration of contracts for me § 


RESERVES 
REFER ALSO TO CITATION(S) 44827, 44920 


45016 (PB—263434) Preliminary investigation. Nonproducing 
gas reserves onshore United States and in the Gulf of Mexico offshore 
state area, as reported in Federal Commission Form 15. (Federal 
Power Commission, Washington, D.C. (USA). Bureau of Natural 
Gas). 16 Sep 1976. 24p. NTIS, PC A02/MF AO1. 

Non-producing dedicated gas reserves onshore United States 
and in the Gulf of Mexico offshore state area are discussed. The 
report is the result of an investigation undertaken to determine the 
extent of nonproducing interstate reserves as reported in FPC Form 
15 (natural gas companies’ annual report of gas supply). 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 46710 


45017 (ORO—5205-2) Characterization and analysis of Devon- 
ian shales as related to release of on hy: 
technical progress report, December 1 976—-February 1977. (Battelle 
Columbus Labs., Ohio (USA)). 1977. Contract EY-76-C-05-5205. 
17p. Dep. NTIS $3.50 
Activities are in ap to determine the relation- 
between shale c teristics, hydrocarbon gas content, and 
well location to provide a sound basis for defining the productive 
pach of the Eastern Devonian shale deposits and for ys 
research, development, and demonstration projects to enhance the 
agi of natural gas from the shale deposits. Major effort ~~ 
the period was devoted to the characterization of samples 
respect to gas release, chemical composition, and physical character- 
istics. An additional 15 sealed core samples were acquired and an 
additional 41 samples were entered into the characterization chain 
— a total of 97 samples from 6 wells that are partially charac- 
i Because of the limited amount of data that are available on 
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any one sample or on all of the samples from a given well, only 
limited examinations of relationships among the data have rd 
possible. These initial examinations have indicated some apparent 
trends in gas content and gas composition with sample depth and 
some possible differences in relationships among samples that may be 
associated with geographic location. The data are too limited and 
scattered for any firm conclusions to be drawn. Some of the initial 
observations are discussed. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 44941, 45716 


45018 Thorough removal of sulfur compounds from natural gas. 

Gel'perin, N.I.; Medvedev, E.G.; Sukhorukov, I.M.; Eremin, I.M.; 

—” V.A. Khim. Prom-st. (Moscow); No. 9, 43-44(1976). (In 
ussian). 

It is recommended that low-temperature absorber GIAP-10-2 
and spent nickel-chromium catalyst be used for the removal of 
methane homologs and oxygen-containing compounds from natural 
gas. The resuits of tests of this method under semi-industrial condi- 
tions are presented. The optimal conditions for removing hydrogen 
sulfide and ethyl mercaptan from natural gas with GIAP-10-2 ab- 
sorber in both the presence and absence of hydrogen are determined, 
as well as the conditions required for removing heavy sulfur com- 
pounds from natural gas in the presence of spent nickel-chromium 
catalyst. 22 refs. 


45019 Improved Birdwell Casing Finder. Baltosser, R.W.; 
Honea, C. Dallas; American Institute of Mining, Metallurgical, and 
Petroleum Engineers (1976). 12p. (CONF-761008—93). 

From 51. annual meeting of the Society of Petroleum Engi- 
Oni. Orleans, Louisiana, United States of America (USA) (3 

The Birdwell Casing Finder is designed to locate lost or 
abandoned oil well casing at depth in the ground. It does this by 
means of a system of sensors which measure the differential in the 
horizontal component of the magnetic field. This measurement pro- 
vides information as to the depth to the top of the abandoned casing 
as well as the distance and direction to the casing from an explora- 
tory borehole drilled in the vicinity of the lost casing. The casing can 
be detected at distaices of fifteen to eighteen feet horizontally. 


45020 Separation of liquid hydrocarbons from natural gas. 
Bacon, K.H. (to Gulf Oil Corp.). US Patent 4,022,597. 10 May 1977. 
Filed date 23 Apr 1976. 8p. 

Ethane and other hydrocarbons of higher boiling point are 
separated as a liquid from natural gas to leave a gas consisting 
principally of methane for delivery to a pipeline. The natural gas is 

in countercurrent heat exchange with the liquid product and 
with the pipeline gas to cool the natural gas to a temperature at 
which a major part of the ethane is condensed. The condensed 
ethane and higher boiling point hydrocarbons are separated from 
uncondensed vapors in the natural gas and the vapors are expanded 
to a low pressure and delivered into the upper end of a fractionating 
tower. The condensate is expanded to the same pressure and intro- 
duced into the fractionating tower at a midpoint thereof. Gases 
discharged overhead from the fractionating tower constitute the 

ipeline gas that is returned to the heat exchanger for countercurrent 
pee exchange with the natural gas. The liquid hydrocarbons with- 
drawn from the lower end of the fractionating tower are returned to 
the heat exchanger for heat exchange with the natural gas to cool 
the natural gas and to supply heat to vaporize a portion of such 
oy roducts which are returned to the fractionating tower. That 
of the liquid product that is not returned to the fractionati 
ae is compressed, cooled and delivered from the system. 
claims, 2 figures. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 45718 


45021 Liquefied natural gas in the North West. Hutchinson, 
E.A.; Hearfield, L. Gas Eng. Manage.; 15: 3-12(Jan 1975). 
British Gas Corp. describes its LNG plant at Partington in the 

North West Region. 2-train plant uses the mixed-refrigerant 
cascade cycle to produce some 200 tons/day net of LNG. Phases | 
and 2 consist of a total of four 20,000-ton LNG tanks. Specific areas 
covered include the site, civil engineering and construction, liquefac- 

tion-plant foundation, other foundations, control and administration 
buildings, landscaping, LNG tanks, quality assurance, — 
LNG pumps, ——— liquefaction, boilers, power supply, instru 
mentation, and fire fighting and safety. 
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45022 China plans to build liquefied natural gas plants. Per. Int.; 
4302: 4(Mar 1975). 

China's natural gas resources and what is known or conjec- 
tured of its production of LNG is discussed. Japan hopes that LNG 
from China might reach Japan in two or three years and German 
and French interests are known to have expressed interest in aiding 
an LNG export venture. 


HEALTH AND SAFETY 


45023 (AD-A—033522) ne tests on control methods for 
some liquefied natural gas hazards. Final report. Brown, L.E.; Martin- 
sen, W.E.; Muhlenkamp, S.P.; Puckett, G.L. (University Engineers, 
Inc., Norman, Okla. (USA)). "May 1976. Contract DOT-CG-42355- 
A. 80p. (UE—308-FR). NTIS, PC. A05/MF AO1. 

Supplement to report dated Jan 1976, AD-A—030619. 

A report of results of small scale (100 square ft) tests of some 
liquefied natural gas (LNG) hazard control methods and concepts. 
Tests were run to estimate dry chemical flow rate requirements for 
the extinguishment of fires from LNG pools with obstructions in the 
pool area and fires from LNG pools on water in a containment. 
Objectives were to obtain data for design of large-scale tests. Other 
small-scale tests examined the feasibility of other concepts for con- 
trolling hazards from spills of liquefied natural gas. Agent applica- 
tion rates required for extinguishment of obstructed LNG fires and 
LNG fires on water are not different from those effective on 
unobstructed fires on dry surfaces (if the functionality between 
burning rate and application rate is accounted for). Care must be 
exercised to assure uniform powder distribution on obstructed fires. 
Tests of water spray screens to reduce downwind vapor concentra- 
tions showed that the concept is practical and effective for small 
LNG spills, and that the mechanism of reduction is the addition of 
turbulence in the vapor zone. Tests of water spray screens to reduce 
radiant heating of exposures demonstrated no practical value for the 
concept except as an uneconomical alternative where spray directly 
on the exposure is not possible. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 44976, 44977, 44981, 45234, 
45708, 45717, 45719 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 44992 


45024 British gas plant and the environment. Winton, C.D. Gas 
World; 4241: 201 "206(A pr 1975). 

Every time British Gas proposes to develop a gas off-take site 
or erect a compressor-booster station for the growing natural gas 
feeder main system the problem of the effect on the environment of 
its plant and installations has to be faced. This article discusses the 
solutions which have been found to these problems. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 44956 


45025 Effect of nuclear stimulation on formation permeability 
and gas recovery at Project Gasbuggy. Lemon, R.F.; Patel, H.J. (El 
od Natural Gas Co.; TX). J. Pet. Technol.; 24: 1199-1206(Oct 

From 46. AIME Society of Petroleum Engineers annual fall 
meeting; New Orleans, LA, USA (3 Oct 1971). 

Detonation of a 29 kiloton nuclear explosive 12/10/67 at a 
depth of 4240 ft at a test site about 55 miles east of Seanieden, 
N.M., carried out to test the feasibility of using nuclear explosives to 
stimulate production and increase ultimate recovery of natural gas 
from a low-permeability gas-bearing formation, produced a col- 
lapsed chimney about 160 ft dia and 1340 ft high. Increased perme- 
ability extends approximately 220 ft beyond the chimney of 80 ft 
radius. Gas recoverable in 20 years from the nuclear stimulated well 
is estimated at 900 million cu ft. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 45717, 45732 
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TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 45000, 45003, 45024, 45029, 46711 


45026 Distribution of liquid drops in gas flows. Guseinov, C.S.; 
Asaturyan, A.S.; Bogdanovich, S.Y. (Za net e Inst of Mach, Ukr 
SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 65-70(1976). (In 
Russian). 

Relying on princi a of mathematical statistics and probabil- 
ity theory, regularities of distribution of drops in gas and liquid flow 
min 


in nitrogen-containing liquefied gas carrying tankers. 
wine K. (to Sulzer Brothers Ltd.). US Patent 4,017,283. 12 Apr 
1977. Priority date 17 Nov 1971, Switzerland. vp. 

The vaporized nitrogen-containing natural gas is drawn off 
from a ship's hold and at least a part is sent through a rectifying 
column of a separating means to separate out the nitrogen in vapor 
form. The separated nitrogen is then liquefied and stored for subse- 
quent feeding into any one of a number of ei fe means such 
as a refrigerating means used to cool the liquefied natural gas in the 
hold. The liquefied natural gas is returned to the hold from the 
rectifying column. 5 claims, 1 figure. 


PROPERTIES 


REFER ALSO TO CITATION(S) 44777 


STORAGE 


45028 (PB—263428) Underground storage of natural gas by in- 
terstate pipeline companies, calendar year ar 1975, Winter 1975—1976. 
(Federal Power Commission, Washington, D.C. (USA). Bureau of 
Natural Gas). 13 Dec 1976. 44p. NTIS, PC A03/MF AO1. 

See also PB—245749. 

Contents: Number of storage fields in 1975; Capacity, utiliza- 
tion, and certification of underground natural gas storage fields by 
jurisdictional pipeline companies in 1975; Estimated cost of storing 
gas underground in 1975; Winter 1975 - 1976 storage. 


45029 New system for measuring liquefied petroleum gas density 
developed. Pet. Int.; 4271: 40(Feb 1975). 

Describes a system, developed by Exxon, for measuring the 
density and heat of cryogenic fuels, such as LP gas or LNG, in large 
storage tanks. Capacitive probes are immersed in the cryogenic 
liquid to measure the dielectric constant and determine the density 
and + [rca of LP gas or LNG. A diagram of the system is 
provided. 


45030 Method for controlling the capacity of a blower and a 
device for controlling the pressure in a liquefied gas storage tank 

said method. Seki, M. (to Tokyo Gas Co. Ltd.). US Patent 
4,015,436. 5 Apr 1977. Filed date 30 Jul 1975. 4p. 

A method of controlling the capacity of a gas blower for 
pumping gas at a given discharge pressure involves the cooling of 
the gas at the phd on side of the blower. The method is especially 
usefal f for controlling the pressure in a liquefied gas storage tank so 
as to maintain it substantially constant. The boil-off gas in the tank is 
exhausted by a gas blower and liquefied gas is injected into the boil- 
off gas exhaust from the tank at a point on the suction side of the 
blower for cooling the boil-off gas exhausted from the tank — to 
its being pumped by the blower. The amount of lique 
injected into the boil-off gas is proportional to the pressure of the 
boil-off gas in the storage tank. The apparatus for the control 
includes a temperature controller coupled between a control valve 
controlling the injection of liquefied gas and the gas discharging tube 
on the suction side of said blower for opening the control valve 
according to the difference between a set temperature and a sensed 
temperature, and a pressure controller coupled between the tempera- 
ture controller and the gas discharging tube adjacent the stora; 
tank for sensing the pressure of gas in the tank and setting the 
temperature of the temperature controller at which the temperature 
controller actuates the control valve according to the pressure in the 
storage tank. 2 claims, 2 figures. 


45031 Method for the storage of a liquefied gas in the presence of 

an adsorbant support having open cells. ‘aabaueen, G. (to S.T. 
ent US _— 4,017,252. 12 Apr 1977. Priority date 12 Oct 
1973, France. 6p. 

A process of storing a Souetne gas for distribution exclusive- 
ly in gaseous form in an atmosphere whose pressure is less than that 
of the storage pressure, comprises disposing in a storage chamber 
conjointly with a stored liquefied gas, a minimum quantity of a 
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capillary adsorbant support having open cells, the mean diameter of 
the cells being equal at most to 500 microns and the mean thickness 
of the intercellular walls being at most equal to 50 microns. The 
actual volume of the adsorbant support constituted by the volume 
remaining after deduction of all interstitial spaces of the minimum 
— is: a. at least 2 percent of the volume of the storage chamber 

a capillary support having open cells, the mean volume of each, 
once in place, being equal to that of a sphere of a diameter of 40 
microns with a mean thickness of the intercellular wall of about 4 
microns and varying between 2 and 8 microns, b. at least 12 percent 
of the storage chamber for a capillary support having open cells in 
which the mean volume of each cell corresponds, once in place, to 
that of a sphere of a diameter of 200 microns with a mean wall 
thickness of 30 microns and varying between 20 and 60 microns. 3 
claims, 2 figures. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 44698, 45720, 45721 


45032 Utah's tar sand resource: Geology, politics, and economics. 
Ritzma, H.R. (Utah Geological and Mineral Survey, Salt Lake City). 
AIChE Symp. Ser.; 72: No. 155, 47-54(1976). 

Twelve of fifty deposits of oil-impregnated rock in Utah 
contain 98 percent of the 26 billion barrels estimated in place. This is 
about 90 to 95 percent of the total mapped U.S. resource. Several 
deposits have been and are mined for paving material. Extraction of 
oil from three deposits is beginning or is proposed. Further develop- 
ment is caught up in a tangled web of politics, legal and environmen- 
tal —e technologic problems, economics, geography, and 
geology. 


45033 Oil shale. Yen, T.F.; Chilingarian, G.V. (eds.). New 
York; Elsevier Scientific Publishing Co. (1976). 103p. 

Twelve chapters are included in the book on worldwide oil 
shale deposits, origin of shale, mineralogy, properties of kerogen, 
organic components, fossil hydrocarbons, retorting, well-logging, 
environmental effects, and research programs. A separate abstract 
was prepared for each chapter. (JRD) 


45034 Introduction to oil shales. Yen, T.F.; Chilingar, G.V. pp 
1-12 of In Oil shale. Yen, T.F.; Chilingarian, G. Vv. (eds.). New York; 
Elsevier Scientific Publishing Co. (1976). 

As petroleum is a natural resource that is being rapidly 
consumed, there are widespread efforts to seek possible substitutes 
for it. The reserves of oil shale stand out as a very important source 
of substitutes for petroleum. In Australia, France, and Scotland, oil 
shales have been the source of products similar to those obtained 
from petroleum for a long time. In the United States, the Interior 
Department studies indicate that there are over 700 billion barrels of 
economically recoverable synthetic crude spread over 11 million 
acres (17,000 sq miles) of Colorado, Utah, and Wyoming in the 
Green River Formation. Non-commercial deposits occur beneath 
additional 5 million acres (8,000 sq miles) in these states (Fig. 1-1). 
The total deposits in this tri-state area constitute 1.8 trillion barrels of 
crude shale oil. The thickness of the Green River Formation ranges 
from 10 to 2,090 ft, with an overburden ranging from 0 to 1,600 ft. 
The most economical deposits are those which are at least 30 ft in 
thickness and average about 30 gallons of oil per ton of oil shale. 
Pooriy defined deposits having a yield of approximately 15 gal/ton 
are not considered economical at the present time. Of the total world 
potential of 30 trillion (1 trillion = 10%) bbl of shale oil, only about 
2 percent is available for present-day commercial exploitation. This 
percentage will probably change in the near future as a result of 
extensive research which is being conducted at the present time, and 
there will be a rapid development of oil-shale resources over the 
next few years. 


(ed.). Washington, DC; American Chemical Society (1976). 190p. 
(CONF-740349—P5). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

Fourteen papers were presented at the symposium on oil 
shales, oil sands, desulfurization, chemical modification of bitumens, 
coal hydrocracking, and ozokerites. A separate abstract was pre- 
pared for each paper. (JRD) 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 45707 
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Geologic setting of oil-shale deposits and world prospects. 
+ ll D.C. pp 13-26 of In Oil shale. Yen, T.F.; Chilingarian, G.V. 
(eds.). New York; Elsevier Scientific Publishing Co. (1976). 

The lithology of oil shales, their depositional environments, 
and their world distribution are summarized. Some of the guides that 
may be useful in prospecting and in identifying terranes favorable for 
the occurrence of new deposits are also presented. The known 
resources of oil shale are tremendous, but they are made up of a few 
large deposits—the Green River Formation of western United 
States, the Devonian shales of eastern and central United States, the 
Permian Irati Shale of Brazil, the Cambrian deposits of northern 
Asia, and a few others. If technologic advances would make shale oil 
competitive, it will be competitive at first only in areas close to the 
source. Rich, cheaply minable, small deposits may, therefore, have 
gun significance in the local scene. In conclusion, it is noted that 

er prospecting and exploration will identify valuable deposits in 
many parts of the world where they are now unknown. (JRD) 


SITE GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 46710, 46711 


SITE GEOLOGY 


45037 Evaluation of oil shales using geophysical well-logging 

Fertl, W.H. pp 199-213 of In Oil shale. Yen, T.F.; 
Chilingarian, G.V. (eds.). New York; Elsevier Scientific Publishing 
Co. (1976). 

Geophysical well-logging techniques for evaluation of oil 
shales are reviewed. Information is included on caliper logs, electric 
logs, induction type logs, resistivity logs, gamma radiation logs, 
acoustic logs, neutron logs, and hot-film anemometry field cases are 
described to illustrate logging performance. (JRD) 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 45050, #5073 


45038 (LA—6724-PR) Explosively produced fracture of oil 
shale, October—December 1976. Carter, W.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 35p. 
Dep. NTIS, PC A03/MF AOl1. 

This work was done at the Los Alamos Scientific Laboratory 
under the ERDA Fossil Energy Program “Explosively Produced 
Fracture of Oil Shale,” BC-01. The report is intended primarily to 
summarize the experimental and theoretical work on nonideal explo- 
sive behavior performed so far under this program. Particular em- 
phasis has been placed on properties of ammonium nitrate fuel oil 
(ANFO), because of its importance for in situ blasting operations, 
and Ireco’s DBA-1, used in the well-springing experiments at Rock 
Springs. The ability to model high-explosive behavior has been 
included in the large hydrocode YAQUI. To our knowledge, this is 
the only suitable computer code in existence that can handle real 
explosives; all others use a less general equation-of-state approxima- 
tion. Results of a parameter study concerning the effect of aniso- 
tropy on wave propagation and fragmentation of oil shales are 
presented. Results of studies show that the bedded nature of oil shale 
deposits has little effect on wave propagation, but substantial effect 
on the rubblization process. 


45039 Thermal stresses near a heated fracture in a transversely 

medium. Closmann, P.J.; Phocas, D.M. Dallas; American 
Institute of Mining, Metallurgical, and Petroleum Engineers (1976). 
20p. (CONF-761008—151). 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

This work presents the analysis and related numerical calcula- 
tions to ascertain the practicality of horizontally fracturing an oil 
shale formation by thermally biasing underground stresses. The 
results indicate that stresses induced by heating from a vertical 
fracture tend to reduce the chances of forming horizontal fractures 
at the vertical fracture face, as long as the entire system is far from a 
free surface or pressurized cavity surface. In the presence of such a 
surface, more favorable conditions for horizontal fracturing should 
be obtained. Other stress conditions more conducive to horizontal 
fracturing are suggested, such as those some distance away from the 
heated fracture, and the more favorable stress conditions resulting 
from heating from parallel vertical fractures. It should be useful to 
engineers designing thermal recovery processes requiring hydraulic 
fracturing, as well as those studying recovery techniques for oil 
shale. 
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45040 oil shale with explosives for in situ recovery. 
Miller, J.S.; Johansen, R.T. (Bartlesville Energy Research Center, 
OK). Adv. Chem. Ser.; No. 151, 98-111(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—PS. 

Three different explosive fracturing techniques were devel- 
oped by the Bureau of Mines for preparing oil shale for in situ 
recovery near Rock Springs, Wyo. (1) Displacing and detonating 
nitroglycerin in natural or hydraulically induced fracture systems; 
sufficient fragmentation was obtained to sustain an in situ combus- 
tion experiment. (2) Displacing and detonating nitroglycerin in in- 
duced fractures followed by wellbore shots using pelletized TNT; 
suitable interwell fragmentation was achieved for in situ recovery 
experimentation. (3) Detonating wellbore charges _— pelletized 
TNT; suitable interwell fragmentation was not achieved to support 
an in situ recovery experiment. 


OIL PRODUCTION, RECOVERY, AND REFINING 


45041 Retorting technology of oil shale. Dinneen, G.U. pp 181- 
198 of In Oil shale. Yen, T.F.; Chilingarian, G.V. (eds.). New York; 
Elsevier Scientific Publishing Co. (1976). 

A very large number of different retorts have been suggested 
during the last 100 years for the aboveground processing of oil shale, 
and a substantial number of these have been tried at some time 
during that period. Within recent years, however, the only retorts 
that have received appreciable attention are the gas combustion, 
Union Oil Company, and TOSCO II retorts in the U.S.A.; the 
Petrosix retort in Brazil; and the gas generator, chamber oven, and 
solid heat-carrier retorts in the U.S.S.R. The retorts in the U.S.A. 
and Brazil are being tried on pilot-plant scales ranging from about 
300 to 2,500 tons per day. Although the retorts show promise, their 
actual operability on a commercial scale has yet to be demonstrated. 
In U.S.S.R., the retorts are being used or developed in connection 
with an industry that processes about 10 million tons of oil shale a 
year. Each one of the retorts has advantages and disadvantages, so 
that the best retort for a given situation will depend on the particular 
conditions existing in that specific situation. In addition to the 
aboveground retorting of oil shale, which is the traditional approach, 
the possibility of retorting the oil shale in situ has received attention 
in recent years. This technique may have economic and environmen- 
tal advantages. It is in the early stages of development, however, and 
its technical feasibility has not yet been established. 


IN SITU METHODS, TRUE AND MODIFIED 


45042 (FE—2346-4) Energy from in situ processing of antrim oil 
shale: phase 1. Quarterly technical progress report, October—Decem- 
ber, 1976. Humphrey, J.P. (Dow Chemical Co., Midland, Mich. 
(USA). Hydrocarbons and Energy Research Dept.). 28 Jan 1977. 
Contract EX-76-C-01-2346. 16p. (DOW/SRPR—4). Dep. NTIS, PC 
A02/MF 

Progress in feasibility studies on the in-situ processing of 
Antrim Shale is reported. The Dow field well site in Sanilac County, 
Michigan, has been reactivated, and dewatering of the existing wells 
is underway. Negotiations are nearing completion with a number of 
Michigan institutions for the technical support functions. (JRD) 


45043 (ORAU/IEA(M)—77-3) Net energy analysis of in situ oil 
shale processing. Marland, G. (Institute for Energy Analysis, Oak 
Ridge, Tenn. (USA)). Feb 1977. Contract EY-76-C-05-0033. 39p. 
Dep. NTIS, PC A03/MF AO1. 

Although the domestic resources of shale oil are large, there 
has been some question regarding the magnitude of the energy 
subsidy that must be committed in order to extract the contained oil. 
This study shows that for a 50,000-barrel-per-day, modified in situ 
extraction facility in 20-gallon-per-ton Green River shale, the energy 
yield is about 8.6 times the energy subsidy and that about 21 percent 
of the in-place oil can be thus recovered. If the mined-out shale is 
retorted at the surface rather than being discarded, the recovery 
factor rises to 37 percent and the net energy ratio should rise 
significantly as well. It is different to compare these figures with 
those for aboveground retorts because oil burned in place for retort- 
ing never enters the energy accounts. However, the resource com- 
mitment per unit of recovered energy is more easily compared and is 
essentially indicated by the reciprocal of the recovery fraction. 


45044 Development of modified in situ oil-she%e process. McCar- 
thy, H.E. (Occidental Exploration and Production Co., Bakersfield, 
CA); Cha, C.Y.; Bartel, W.J.; Burton, R.S. AJChE Symp. Ser.; 72: 
No. 155, 14-23(1976). 

A modified in situ oil-shale process, the Oxy process, has both 
economic and environmental advantages compared with above- 
ground processing. The Oxy process, which recovers a higher 
percentage of oil than do aboveground retorting processes, produces 
sufficient water for its operations, minimizing the effect on agricul- 
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tural conditions in the semiarid land where the U.S. oil shale is 
| nmange The reduction of the mining required will necessitate 
ewer people than does the equivalent production of shale oil from 
aboveground retorting processes. After three successful in situ re- 
torting experiments under actual field conditions, Occidental has 
now constructed a commercial scale in situ retort, which has a cross 
— area approximately 14,400 square feet and a depth of over 
250 feet. 


45045 Field experiment of in-situ oil recovery from a Utah tar 
sand by reverse combustion. Cupps, C.Q.; Land, C.S.; Marchant, L.C. 
(Energy Research and Development Administration, Laramie, WY). 
AIChE Symp. Ser.; 12: No. 155, 61-68(1976). 

Tar-sand—oil-recovery research at the Laramie Energy Re- 
search Center, ERDA, is reviewed. The status and current results of 
an associated field experiment scheduled to start in 1975 in the 
Northwest Asphalt Ridge deposit near Vernal, Utah, to test in-situ 
oil recovery by reverse combustion. 


45046 Rate of dissolution of carbonate mineral matrix in oil shale 

by dilute acids. Moussavi, M.; Young, D.K.; Yen, T.F. (Univ. of 

sacigTO) California, Los Angeles). Adv. Chem. Ser.; No. 151, 48- 
1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P5. 

To further understand the inner nature of oil shale matrix, 
samples of different particle sizes were studied. Oil shale of Green 
River formation was dissolved using dilute acids at pH 1—1.5 and 
0.7—0.8, the weight loss of original sample was measured, and the 
magnesium ion was determined by atomic absorption spectrometry. 
The rate of leaching of mineral matrix did not follow the uniform 
and homogeneous spherical models. Kinetics of the second order 
reactions was observed. The range of particle size in which the 
experiments were conducted showed the possibility of total break- 
down of mineral matrix in the oil shale by a bioleaching process. 


45047 Solution of silica in Green: River oil shale. Meyer, W.C.; 
Yen, T.F. (Univ. of Southern California, Los Angeles). Adv. Chem. 
Ser.; No. 151, 92-97(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P5S. 

Bioleaching of Green River oil shale leaves a silica-~enriched 
residue in which potentially petroliferous organics (primarily kero- 
gen) remained trapped. Organic solvent systems using pyridine, 
quinoline or water, and potassium hydroxide were examined to 
ascertain their effectiveness in dissolving silica (crushed quartz less 
than 125), thereby liberating trapped organics. Solvent capability of 
each system was determined as percent weight loss from the initial 
silica sample. Quinoline plus potassium hydroxide pellets proved 
most effective, causing approximately 50 percent weight loss in 5 h. 
Saturated aqueous potassium hydroxide yielded a weight loss of 
approximately 9 percent. The organic solvents appear to serve as a 
substrate to allow basic aqueous solution of silica at elevated tem- 
peratures. 


45048 Development of communication paths within a tar sand 
bed. Redford, D.A. (Alberta Research Council, Edmonton); Cots- 
worth, P.F. Adv. Chem. Ser.; No. 151, 112-120(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P5S. 

The in situ methods for recovering bitumen from the Atha- 
basca tar sands depend upon successful development of a useable 
communication path. The major problem is blockage of the path 
caused by slumping of the tar sand or cooling of the hot unemulsified 
bitumen when it enters a cold region. Blockage is particularly acute 
in the early stages of path development. There are several in situ 
recovery methods, as well as two new approaches based on low- 
temperature emulsification. Certain agents promote emulsification at 
formation temperature (40°F). The other approach uses chemical 
reagents which react with the bitumen in the formation, forming 
water-soluble surfactants. Subsequent injection of water results in 
= Sane displacement, thus enlarging the path and alleviating 

lockage. 


45049 Shale oil recovery process. Acheson, W.P.; Huygen, 
H.H.A.; Hee R.P. (to Gulf Research and Development Co.). US 
Patent 4,015,664. 5 Apr 1977. Filed date 14 Apr 1976. 10p. 

A method for recovering shale oil and gas from subsurface oil 
shale deposits is described in which free space is formed in the shale 
deposit and relieved blasting toward the free space from first shot 
holes drilled into the shale from the ground surface fills the free 
space with rubble. In-situ combustion of the rubblized shale decom- 
poses organic material in the shale to form shale oil and gas, which 
are conveyed by combustion products through the shot holes to the 
surface, anc leave a weak, easily compressible spent shale. After the 
in-situ combustion, shale surrounding the spent shale is rubblized by 
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repeated to move the combustion operation 
shale deposit. 9 claims, 5 figures. 
45050 Method for rubblizing an oil 


retorting. Lewis, A.E. (to Energy Research and Devel 
ministration). US Patent 4,017,119. 12 Apr 1977. Filed 


1976. 6p. 
A method for rubbli i 


amount of the additionally rubblized rich shale to allow the overly- 
ing rubblized lean shale to drop to tunnel floor level to form another 
column of rubblized lean shale, similarly performing additional steps 
of sublevel caving and removal of rich rubble to form additional 
columns of lean shale rubble in the rich shale rubble in the tunnel, 
and driving additional horizontal tunnels in the deposit and similarly 
rubblizing the overlying layers of rich and leen shaie and fucming 
columns of rubblized lean shale in the rich, thereby forming an in 
situ oil shale retort having zones of lean shale that remain permeable 
to hot retorting fluids in the presence of high rubble pile pressures 
and high retorting temperatures. 10 claims, 8 figures. 


45051 Process and fluid media for treatment of tar sands to 
recover oil. Fairbanks, J.B. Jr.; Brimhall, G.C. US Patent 4,017,377. 
12 Apr 1977. Filed date 18 Sep 1975. 8p. 

The process includes the of passing the tar sand 
through, or subjecting the same to a diluent, to reduce the internal 
fluid friction or viscosity of the oil layers surrounding each sand 
particle, and then bringing together the “sand”, i.e., the sand particle 
plus its thinned oil layer, and an aqueous bath having a slightly 
raised specific gravity and also a wetting agent. The purpose for the 
wetting agent is to allow the sand particles to fall to the bottom of 
the processing tank as sludge. The raised specific gravity of the 
water, which is still substantially less than that of seawater, by the 
Archimedes’ principle, causes the released globules or droplets of oil 
to be accelerated rapidly to the surface of the water, thereby 
escaping recapture or admixture with the descending sand particles. 
The now dilute oil is recovered, separated, and the diluent is reused 
in the tank. In-situ recovery by the above process and bath is 
likewise practicable. 8 claims, 1 figure. 


45052 System for recovering viscous petroleum from thick tar 
sand. Pisio, P.; Kirkvold, C.F. (to Chevron Research Co.). US 
Patent 4,019,575. 26 Apr 1977. Filed date 22 Dec 1975. 8p. 

Recovery of viscous leum such as from thick tar sands is 
assisted using a closed-loop flow path formed in a well by concentric 
casing and tubular members extending from the earth’s surface 
through a substantial portion of the formation for conducting hot 
fluid to reduce the viscosity of the petroleum in the formation to 
develop a potential passage in the formation outside the flow path 
into which a drive fluid is injected to promote movement of the 
petroleum to the well for production up a production flow line 
extending up the interior of the tubular member. 3 claims, 5 figures. 


45053 Arrangement for recovering viscous petroleum from thick 
tar sand. Pisio, P.; Kirkvold, C.F. (to Chevron Research Co.). US 
Patent 4,020,901. 3 May 1977. Filed date 19 Jan 1976. 10p. 

An arrangement is provided for recovering viscous oil from a 
tar sand formation having a large vertical dimension including a 
substantially vertical lined shaft extending through the tar sand 
formation. A first opening is formed in the lower portion of the shaft 
=a at least one lateral hole extends into the formation through 
the first lateral hole. A plurality of tubular members are positioned in 
the lateral hole to provide both a closed loop flow path for fluid 
flow from the shaft into and out of the hole out of contact with the 
formation and a separate flow path for production fluids from the 
hole into the shaft. A steam source is connected to the tubular 
members forming the closed loop flow path. A second opening is 
through the second opening into the formation. The steam injection 
conduit is connected to the steam source for injecting steam into the 
formation. 4 claims, 11 figures. 


Thermal recovery of hydrocarbons by washing an under- 
ground sand. Stoddard, X.T.; Terry, R.C. US Patent 4,022,280. 10 
May 1977. Filed date 17 May 1976. 10p. 


Heat carrier fluid is circulated through an underground 
posit of immobile petroleum. Circulation patterns are provided for 
more uniform heat transfer. Petroleum is made flowable and is 
recovered at the surface of the ground. Excessive underground 
channeling is controlled. Sand accumulations are removed from the 
well bore. 8 claims, 2 figures. 


45055 In situ solvent fractionation of bitumens contained in tar 
sands. Rouston, W.G. (to Dow Chemical Co.). US Patent 4,022,277. 
10 May 1977. Filed date 19 May 1975. 10p. 

Bituminous hydrocarbons are recovered from unconsolidated 
tar sands by in-place, selective leaching with a hot condensate 
formed upon contact with hot solvent vapors injected in the forma- 
tion. The composition and temperature of the vapors are regulated 
so that a less soluble fraction of the tar is left behind as a residue. 
This residue does not dissolve in the vapors passing through the 
already leached portion of the formation and continues to act as a 
and immobilizing agent. Thus, subsidence of the 
leached formation and release of sand grains (which tend to interfere 
with removal of the leachate from the formation) are avoided. 
Solvent for the process is obtainable by distillation or cracking of the 
produced bitumens. 10 claims, | figure. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 44700, 45066 


45056 In-place ultiple products 
saline-mineral-bearing Piceance Basin. Beard, T.N. 
and Development Administration, Laramie, WY); 
AIChE Symp. Ser.; 712: No. 155, 32-38(1976). 

In-place production of oil and associated minerals from oil 
shale offers several advantages over more conventional processes. 
The lack of primary porosity or permeability of oil shale is the 

rincipal problem facing this in-situ production. Leaching nahcolite 
a Colorado oil-shale sections can create bounded porosity and 
permeability, which can then be exploited to produce oil, sodium 
carbonates, and alumina. 


45057 Shale matrix plays important role in energy from oil shale. 
Schulman, B.L. (Oil Shale Corp., Golden, CO). AIChE Symp. Ser.; 
72: No. 155, 39-43(1976). 

Processing oil shale to make raw shale oil or us products 
can be effectively aided by appropriate uses of the chemical and 
catalytic properties of the le matrix (spent shale). The sulfur 
content of streams can be controlled and the steam-carbon 
reaction catalyzed under gasification conditions. 


45058 Asphalt Ridge tar sand deposits. Lowe, R.M. (Sohio 
Petroleum Co., Oklahoma City). AJChE Symp. Ser.; 72: No. 155, 55- 


60(1976). 

Asphalt Ridge in Utah ome the largest easily accessible 
minable tar-sand deposit in the United States. Extraction—process- 
development work is being carried on at Asphalt Ridge. If success- 
ful, it will be the first commercial operation in the United States. The 
only commercial extraction operation in the world is in Canada. A 


report of the early results status of the Asphalt Ridge work is 
presented. 

45059 Hydrogasification of oil shale. Weil, S.A.; Feldkirchner, 
H.L.; Tarman, P.B. (Inst. of Gas Tech., Chicago). Adv. Chem. Ser.; 
No. 151, 55-76(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P5S. 

Colorado oil shale was hydrogasi at temperatures up to 
1400°F and pressures up to 500 psia. Both laboratory thermobalance 
tests and bench-scale moving-bed reactor tests were conducted. The 
thermobalance tests showed that at elevated hydrogen partial pres- 
sures with controlled slow shale heating, over 95 percent of the 
shale’s organic carbon could be recovered. These results were veri- 
fied in the bench-scale tests in which countercurrent hydrogen-shale 
contacting achieved organic carbon recoveries as high as 95 percent. 
Mineral carbonate decomposition was suppressed significantly by 
adding carbon dioxide to the feed gas. 


45060 Oil shale retorting-gasification process. ing, R.F. (to 
Union Oil Co. of California). US Patent 4,010,092. 1 Mar 1977. Filed 
date 10 May 1974. 10p. 

Spent, a shale derived from a gas-heated edu- 
cation zone is passed through a combustion-gasification zone coun- 
tercurrently to an upflowing mixture of steam and oxygen-contain- 
ing gas to effect partial combustion of the coke on the spent shale, 
the resulting heat of combustion being used to effect concurrent 
endothermic gasification reactions of steam with unburned coke. 
The resulting net production of hot, steam- and hydrogen-containing 
water gas is then mixed with hot recycle gas derived from the shale 
eduction zone, the resulting mixture forming the heat carrier re- 
quired for the gas-heated eduction zone. A recycle portion of the 
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explosives detonated in second shot holes blasting to 
ously retorted zone. The second shot holes, which also are 
from the surface into the shale, are spaced laterally from 
shot holes. The rubblized shale is then retorted by in-situ 
tion. The successive rubblizing and in-situ combustion steps 
laterally throu 
deposit for in 
lopment 
te 25 
ig an oil shale deposit that has 
layers of rich and lean shale incl 
the steps of driving a horizontal tunnel along the lower edge of a 
rich shale layer of the deposit, sublevel caving by fan drilling and 
blasting of both rich and lean overlying shale layers at the distal end 
of the tunnel to rubblize the layers, removing a substantial amount of 
the accessible rubblized rich shale to permit the overlying rubblized 
lean shale to drop to tunnel floor level to form a column of lean 
shale, performing additional sublevel caving of rich and lean shale 
toward the proximate end of the tunnel, removal of a substantial 
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steam-rich water gas from the combustion-gasification zone is con- 
tinuously wine, passed through a steam generator to effect 
simultaneous cooling and steam enrichment thereof, and then recy- 
cled to the bottom of the gasification reactor. In this manner, a 
substantial portion of tlie necessary gaseous heat-carrying capacity is 
provided in the combustion-gasification zone without losing the heat 
of vaporization of the steam in the recycle portion of water gas. A 
surprising aspect of the invention is that even though the recycled 
water gas contains hydrogen, and must pass through the combustion- 
gasification zone in which hydrogen-burning ee — 
= overall yield of hydrogen is not significantly ted. 6c! 

igure. 


REFINING 
REFER ALSO TO CITATION(S) 44757 


45061 Production of synthetic crude from crude shale oil pro- 
duced by in situ combustion retorting. Frost, C.M.; Poulson, R.E.; 
Jensen, H.B. (Laramie Energy Research Centre, WY). Adv. Chem. 
Ser.; No. 151, 77-91(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USAY (31 Mar 1974). 

See CONF-740349—P5S. 

Of six modern hydrogenation catalysts tested on a shale oil 
heavy gas oil, a Ni—Mo-on-alumina evar was found superior at 
1500 psig and 800°F. This catalyst was used to prepare a premium 
synthetic crude oil from in situ combustion-produced crude shale oil 
by hydrogenation of naphtha, light oil, and heavy oil fractions. 
These fractions were obtained by distillation of the oil, coking the 
vacuum residuum, and combining like distillate ranges. The synthetic 
crude contained 250 ppM nitrogen and 5 ppM sulfur. Physical 
properties were: API gravity, 43.9% pour point, 32°F; viscosity at 
100°F, 32 SUS. The overall yield was 103 vol. percent. 


45062 Method for upgrading black oils. Beaton, W.I. (to Stan- 
dard Oil Co. (indiana). US Patent 4,021,335. 3 May 1977. Filed date 
17 Jun 1975. 8p. 

A method is described for removing ash, asphaltenic, metallic 
and sulfurous contaminants from a black oil by contacting said oil 
with a liquid paraffinic solvent in the presence of water. 11 claims. 


PURIFICATION 


45063 Hydrodenitrogenation of shale oil using two catalysts in 
series reactors. Bludis, J.A.; Lyzinski, D.; McKinney, J.D.; Sebulskv, 
R.T.; Stauffer, H.C. (to Gulf Research and Development Co.). US 
Patent 4,022,682. 10 May 1977. Filed date 22 Dec 1975. 12p. 

A process for hydrodenitrogenation of shale oil to convert it 
to a feed oil for zeolitic riser cracking comprises passing the shale oil 
through two catalyst stages in series, the catalyst in the first stage 
comprising supported molybdenum and Group VIII metal and the 
catalyst in the second stage comprising supported tungsten and 
Group VIII metal. 


45064 Hydrodenitrogenation of shale oil using two catalysts in 

parallel reactors. Bludis, J.A.; Lyzinski, D.; McKinney, J.D.; Se- 

bulsky, R.T.; Stauffer, H.C. (to Gulf Research and Development 

— US Patent 4,022,683. 10 May 1977. Filed date 22 Dec 1975. 
p- 

A process for hydrodenitrogenation of shale oil comprises 
fractionating the shale oil into relatively light and heavy fractions, 
passing the relatively light fraction through a zone containing a 
catalyst comprising supported molybdenum and Group VIII metal 
and passing the relatively heavy fraction through a zone containing a 
catalyst comprising supported tungsten and Group VIII metal. 19 
claims, 1 fig. 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 44777, 44890, 44897, 45017, 
45061, 46023 


45065 (BM-RI—8017) Compositional variations of organic mate- 
rial from Green River oil shale: WOSCO EX-1 core (Utah). Robinson, 
W.E.; Cook, G.L. (Bureau of Mines, Laramie, Wyo. (USA). Laramie 
oer Research Center). 1975. 40p. Bureau of Mines, Washington, 


Differences in the composition or chemical structure of the 
organic material in samples of Uinta Basin (Utah) oil shale were 
studied relative to stratigraphic position within the Green River 
Formation. This involved a systematic study of the soluble organic 
material and the insoluble organic material (kerogen) present in the 
samples. Emphasis was placed upon the distribution of the alkanes 
(normal and isoprenoid compounds) in the soluble extracts and upon 
the aromaticity of the kerogen. Significant differences exist in the 
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chemical composition of the organic material from various strata 
within the Uinta Basin, some of which were related to burial depth 
but most were related to source material variations, environmental 
differences, or other factors. The Uinta Basin samples differed sig- 
nificantly from Piceance Creek Basin and Green River Basin samples 
in the large amount of soluble extract they contained. 


45066 Recovery of bitumen from oil-impregnated sandstone de- 
posits in Utah. Oblad, A.G.; Seader, J.D.; Miller, J.D.; Bunger, J.W. 
(Univ. = Utah, Salt Lake City). AIChE Symp. Ser.; 72: No. 155, 69- 
78(1976). 

Characterization of the tar sands from the Uinta Basin is 
currently underway. Compared with bitumen presently being ex- 
tracted commercially from Canadian Athabasca tar sands, the bitu- 
men from Utah is considerably lower in sulfur content (typically 0.4 
wt. percent compared to 4.2 wt. percent) and higher in nitrogen 
content (1 wt. percent compared to 0.36 wt. percent). Furthermore, 
while Athabasca tar sands contain 3 wt. percent water and have a 
significant clay content, Utah Uinta tar sands contain very little 
water and virtually no clay. Bitumen content of the Utah tar sands 
varies considerably but is comparable with the value of 13 wt. 
percent for the Athabasca tar sands presently being processed com- 
mercially. Because of considerable differences in the chemical and 
physical nature of Utah tar sands as compared with Canadian tar 
sands, as well as the great differences in geographical and climatic 
conditions between the two regions, processing of Utah tar sands 
may require a different procedure from the one currently used 
commercially in Canada or from the procedures previously demon- 
strated in laboratory or pilot-plant studies on Canadian tar sands. 
The status of research underway at the University of Utah to explore 
methods of extracting bitumen by both low- and high-temperature 
techniques is presented. 


In Oil shale. Yen, T.F.; Chilingarian, G.V. (eds.). New 
vier Scientific Publishing Co. (1976). 

A broad consideration of the origin and ition of oil 
shales is presented along with a more detailed examination of Tor- 
banite and Tasmanite. Torbanite originated from a morphologically 
recognizable colonial alga of terrestrial and fresh-water origin. The 
deposits are lenticular and associated with Permian coals. A hypoth- 
esis of the mode of formation and the chemical constitution of this 
kerogen now seems well established. Tasmanite is constituted from 
spherical disseminules of organized structure, believed to be algae of 
oR affinity. The deposits are stratified and of marine origin. 


45068 Origin and characteristics of Green River oil shale. Robin- 
son, W.E. pp 61-79 of In Oil shale. Yen, T.F.; Chilingarian, G.V. 
(eds.). New York; Elsevier Scientific Publishing Co. (1976). 

The existing evidence suggests that the a: material pre- 
sent in the Green River Pecnuen i is of biological origin. The exact 
precursors are not known; however, it is believed that a variety of 
organisms contributed to the organic debris and a wide variety of 
reactions produced the resulting carbonaceous material. Environ- 
mental conditions changed during the deposition of the Green River 
Formation sediment as evidenced by significant differences in both 
the mineral and organic compositions. For example, the composition 
of the soluble extracts from samples taken from the top of the 
formation differs from that from the bottom of the formation. Some 
of these differences are related to source material variations and 
some are related to burial depth. Also, significant differences in the 
amounts of soluble organic material per unit of organic carbon were 
found for samples taken from different geographical locations within 
the formation. All of these variations probably reflect differences in 
the source material, conditions of the aquatic environment, alteration 
of the organic material, and so forth. Further research will undoubt- 
edly clarify some of these questions and will contribute to a better 
understanding of the nature of Green River oil shale and how it can 
be utilized best. 


45069 Mineralogy of oil shale. Shanks, W.C.; Seyfried, W.E.; 
Meyer, W.C.; O'Neil, TJ. pp 81-102 of In Oil shale. Yen, T.F.; 
(eds.). New York; Elsevier Scientific Publishing 
Mineralogical investigations of oil shales are few and, as yet, 
do not permit detailed geologic interpretation of the environment of 
formation. In general, however, oil shales are low-energy sediments, 
usually deposited under reducing conditions in large lake basins, on 
continental platforms and shelves in quiet seas, and in small lakes, 
bogs, and lagoons associated with coal-forming swamps. Le gh is 
abundant geologic data on the Green River oil shale (marl), but 
these By os are not necessarily representative of oil shales in 
Deposition of the Green hin Formation occurred in the 
senes Gosiute—Uinta lake system during one of three climatic 
episodes. It is composed of detrital and authigenic clays, carbonates, 
and silicates. The second (arid) climatic episode resulted in deposi- 
tion of oil-rich marls, associated with numerous exotic evaporite 
minerals. In addition to the obvious economic value of oil produced 
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from these deposits, a number of the associated authigenic minerals 
show economic potential as sources of aluminum, soda ash, zeolites, 
and other industrially important materials. Much future geological 
and geochemical investigation of oil shales is warranted in order to 
establish the details of oil-shale genesis and provide a meaningful 
genetic classification of oil-shale deposits. Particularly fruitful re- 
search topics ap to be: (1) detailed sedimentological (deposition- 
al environments) stud ; (2) descriptive petrographical and mineralo- 
gical investigations o oil shales from various parts of the world; (3) 

hemistry of evaporite minerals and altered volcanic rocks; and 
f) clay mineral analysis of various oil shales. 


45070 Chemical separation and characterization of kerogen from 
oil shale. Saxby, J.D. pp 113-128 of In Oil shale. Yen, T.F.; Chilin- 
-— (eds.). New York; Elsevier Scientific Publishing Co. 


Recent progress on the separation and characterization of 
kerogen is summarized. It is noted that kerogen is not a single 
compound nor a es entity but a complex mixture of 

polymeric or; The essence of kerogen isolation by 
mildest conditions possible. Even solvent extraction, which requires 
— by solvent molecules to all soluble molecules, may rarely 

complete in a single operation. Similarly, the failure of certain 
minerals to react during treatment can be attributed to the —- 
effect of other material present, particularly in fine-grained sedi 
ments. Dilute nitric acid, which exposes and removes pyrite without 
difficulty, simultaneously oxidizes (and nitrates) most types of kero- 
gen. There is merit in removing pyrite under both reducing (LiAIHs) 
and oxidizing (HNOs) conditions. Overall, it is probably true that in 
recent years there have been few significant advances in the range of 
reagents and ‘methods used in kerogen isolation. There is still a need 
for quantitative data on possible reactions of existing reagents with 
functional groups in kerogen, as well as the development of new 
separation methods, particularly for pyrite removal. character- 
ization of isolated kerogen has ited from recent advances in 
many techniques. 


45071 Structural aspects of organic components in oil shales. 
Yen, T.F. pp 129-148 of In Oil shale. Yen, T.F.; Chilingarian, G.V. 
(eds.). New York; Elsevier Scientific Publishing Co. (1976). 
Structural models of complex organic molecules associated 
with kerogen are presented. A conceptual model of Green River 
a en is proposed which indicates a kerogen formula 
NsOi3Ss measuring 39 x 27 x 25 A* The H/C ratio of 
ie concentrate may range from 1.3 to 1.6. (IRD) 


45072 Biological fossil hydrocarbons in shales. Galle; E.J. pp 
149-180 of In Oil shale. Yen, T.F.; Chilingarian, G.V. (eds.). New 
York; Elsevier Scientific Publishing Co. (1976). 

An aspect of molecular paleontology, i.e., biological marker 
hydrocarbons is examined. “Biological marker” hydrocarbons are 
priceless tools in the study of the geochemistry of organic matter in 
sediments. They carry detailed molecular information about their 
biological origin, mechanism of and 
epigenetic environment. In most cases, however, there are large data 
gaps, between the presumed biological precursors and the “identi- 

hydrocarbons. Studies of the organic components in young 
sediments are needed to close part of this £2. Further, the absolute 
stereochemistry of many of the “identified” hydrocarbons is not 
known. Determination of the biologi sone ag and diagenetic 
processing is highly dependent on this information. Combined utili- 
zation of gas chromatography and mass troscopy presents a 
powerful analytical tool which is responsible for the provisional 
carbon skeleton identification of many of the reported “biological 
marker” hydrocarbons. This alone, however, will not necessarily fix 
the exact stereochemistry of molecules. Kerogen, which forms the 
greater part of organic material in sediments, represents a tential 
source of contamination-free "biological marker” compo’ . Tech- 
niques should be developed so that “biological markers” can be 
quantitatively released from kerogen. 


45073 synthetic crude from crude shale oil 
Poulson, R.E.; Frost, C.M.; 


Characteristics of 
produced by in situ combustion retorting. 
Jensen, H.B. (Laramie Energy Research Center, WY). Adv. Chem. 
Ser.; No. 151, 1-10(1976). 
From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 


See CONF-740349—P5S. 

A synthetic crude p by yore pa the naphtha, 
the light oil, and the heavy oil fractions obtained from in situ crude 
shale oil by distillation and coking of the 850°F + residuum was 
characterized by examining the fractions. The a = had = 
phe nitrogen of which 40 percent was — 

t_was pyrrole-type nitrogen. light 
nitrogen com, afl of which was pyridine-type nitrogen. The naphtha 
1 ppM nitrogen, which was not characterized. The 
content of the fractions was—naphtha, 87 percent; light oil, 
percent; and heavy oil, 73 percent. 
contained 6 percent olefins and 2 percent polar material. 
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45074 Sulfur compounds in oils from the western Canada tar belt. 

Sawatzky, H. ). Adv. Chem. Ser.; No. 
151, 11-27(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P5S. 

Sulfur compounds in the gas oil fractions from two bitumens 
(Athabasca oil sand and Cold Lake deposit), a heavy oil (Lloydmin- 
ster) from Cretaceous reservoirs along the western Canada sedimen- 
tary basin, and a Cretaceous oil from a deep reservoir that may be 
mature (Medicine River) are investigated. The gas oil distillates were 
separated to concentrates of different hydrocarbon types on a liquid 
adsorption chromatographic column. The aromatic hydrocarbon 
types with their associated sulfur compounds were resolved by gas 
chromatographic simulated distillation and then by gas solid chroma- 
tography. Some sulfur compounds were further characterized by 
mass spectrometry. The predominant sulfur compounds in these 
fractions are alkyl-substituted benzo- and dibenzothiophenes with 
short side chains which have few dominant isomers. 


45075 Characterization of synthetic liquid fuels. Ruberto, R.G.; 
Jewell, D.M.; Jensen, R.K.; Cronauer, D.C. (Gulf Research and 
rotors tt Co., Pittsburgh). Adv. Chem. Ser.; No. 151, 28- 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—PS. 

Analytical separation and spectroscopic techniques normally 
used for petroleum crudes and residues were modified and used io 
characterize coal liquids, tar sands bitumens, and shale oils. These 
techniques include solvent extraction, adsorption, ion-exchange, and 
metal complexing chromatography to provide discrete fractions. 
The fractions are characterized by various physical and spectrosco- 
“y methods such as GLC, MS, NMR, etc. The methods are relative- 
y fast, require only a few grams of sample, provide compound type 
fractions for detailed characterization, and provide comparative 
compositional profiles for natural and synthetic fuels. Additional 
analytical methods are needed in some areas. 


45076 Characterization of a Utah tar sand bitumen. a J.W. 
rt Mines, Laramie, WY). Adv. Chem. Ser.; No. 151 121- 
136(1 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA’ Gi Mar 1974). 

See CONF-740349—PS. 

A preliminary characterization of a Utah tar sand bitumen has 
been made using methods developed for high boiling petroleum 
fractions. The characterization includes information about the major 
compound types which can be compared with similar data for other 
tar sand bitumens and, more importantly, can be correlated with data 
from petroleum samples for which refining characteristics are 
known. Examination of the P. R. Spring bitumen showed that it 
differed significantly from representative petroleum residues, princi- 
pally in its high nonhydrocarbon content. Compositional information 
is important because of the effects that composition has on the 
recovery and processing of the bitumen. 


45077 Chemical modification of bitumen heavy ends and their 
non-fuel uses. Moschopedis, S.E.; Speight, J.G. (Alberta Research 
Council, Edmonton). Adv. Chem. Ser.; No. 151, 144-152(1976). 

From 167. national meeting of ie American Chemical Soci- 
ety; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—PS. 

Bitumen asphaltenes undergo a variety of simple chemical 
conversions. For example, asphaltenes can be oxidized, sulfonated, 
sulfomethylated, halogenated, and phosphorylated. The net result is 
the introduction of functional enti.ies into the asphaltene structure 
which confers interesting properties on the products for which a 
variety of uses are p ; 


45078 Differences among Ozokerites, Marschner, R.F.; Winters, 
J.C. (Amoco Oil Co., Siapereiiie, IL). Adv. Chem. Ser.; No. 151, 166- 
178(1976). 

From 167. national meeting of the American Chemical Soci- 
ety; Los Angeles, California, USA St Mar 1974). 

See CONF-740349—P5S. 

onetime are mainly mixtures of n-alkanes that occasionally 

y deposits of petroleum, coal, or lignite. Gas premmnenred 

10 ozokerites from Galicia, Utah, and Russia showed 
systematic differences in composition. In all samples from Galicia, n- 
alkanes near C29 were most abundant. This same maximum probably 
occurs in hatchettites and Uinta Basin petroleum. Some Utah sam- 
ples also peaked near C29, but in others the maximum occurred near 
Cys, with a secondary peak around C3;. The Russian ozokerites, n- 
alkanes near either C3: or Cys are the more abundant. Multiple 
favored abundance ranges suggest that a sequence of processes were 
involved in the formation of ozokerites. 


4666 ERDA ENERGY RESEARCH ABSTRACTS 


DIRECT USES AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 44984, 45056, 45057 


MARKETING AND ECONOMICS 


45079 Survey of oil-shale research in the last three decades. 
Prien, C.H. pp 235-267 of In Oil shale. Yen, T.F.; Chilingarian, G.V. 
(eds.). New York; Elsevier Scientific Publishin; Co. (1976). 

In the past twenty years, six world oil-shale industries, i.e., 
those in Scotland, Sweden, Spain, France, Australia, and South 
Africa, have ceased to operate. Only the shale industry of the 
U.S.S.R., with an annual capacity of 26 million tons of shale, and 
that of the People’s Republic of China, with a throughput of 
somewhere between 35 and 50 million tons of shale per year are still 
in operation. The Soviet industry is facing increasing competition 
from natural gas and is, therefore, turning increasingly to the pro- 
duction of chemical products and intermediates. Throughput contin- 
ues to expand, however, with all new growth projected to be 
devoted almost entirely to power production. It is reasonable to 
expect, in the light of future energy requirements, that mainland 
China's shale industry capacity will also continue to rise. Increasing 
world energy demand and the prospect of near term energy short- 
ages in the U.S.A. during at least the coming decade are resulting in 
a re-assessment of all U.S.A. energy sources, including oil shale. This 
is lending impetus to the development of a U.S.A. oil-shale industry, 
on both private and federal lands. Recent improvements in technol- 
ogy have reduced U.S.A. shale-oil costs to the point where they are 
already more than competitive with those of the new domestic 
petroleum. The future uncertainty of foreign import sources and the 
prospect of intolerably unfavorable future balance of payments is 
adding further incentive to developing shale oil. The embryonic 
Brazilian oil-shale ese is now ready to proceed through the 
prototype, semi-commercial stages. 


WASTE RESEARCH AND MANAGEMENT 


45080 Recarbonation of spent oil shale. Fenton, D.M. (to Union 
Oil Co. of California). US Patent 4,016,239. 5 Apr 1977. Filed date 
22 May 1975. 8p. __ 

Spent oil shale from retorting operations, containing water- 
soluble alkaline oxides such as calcium oxide is subjected to a 
recarbonation process in order to reduce its alkalinity and thereby 
prevent ecological damage to plant and aquatic animal life which 
could result from alkaline leachings derived from rain or snowfall on 
open dumps of such spent shale. For economic reasons, a rapid 
recarbonation is necessary, and such is achieved by wetting the spent 
shale with water containing dissolved carbonate and/or bicarbonate 
salts, and contacting the wetted spent shale with an atmosphere 
comprising a substantial partial pressure of carbon dioxide for a 
— of time ranging between about 10 minutes and two hours. 10 


ENVIROMENTAL ASPECTS 


45081 Environmental analysis of an oil-shale industry in the 
upper Colorado Region. Hendricks, D.W.; Ward, J.C. pp 215-234 of 
In Oil shale. Yen, T.F.; Chilingarian, G. Vv. (eds.). New York; Else- 
vier Scientific Publishing Co. (1976). 

The analysis includes information on industry development, 
regional characteristics, changes due to oil shale development, and 
interactions of regional subsystems. (JRD) 
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45082 (GJBX—16(77)) Geology, uranium deposits, and uranium 
favorability of the Hartford Hill Rhyolite and Truckee Formation, 
southwestern Washoe County, Nevada, and eastern Lassen County, 
California, Cupp, G.M.; Leedom, S.H.; Mitchell, T.P.; Allen, D.R. 
(Bendix Field Engineering Corp , Grand Junction, Colo. (USA)). 
= 1977. Contract EY.76-C-13-1664. 70p. Dep. NTIS, PC A04/MF 
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The Hartford Hill Rhyolite is a series of ash-flow sheets that 
range in age from late Saeenine to early Miocene. This series 
attains a maximum stratigraphic thickness of approximately 4,000 ft. 
The Truckee Formation is a uence of alternating iacustrine, 
fluviatile, and volcanic rocks of Pliocene age, which attains a thick- 
ness in excess of 3,000 ft. All known uranium deposits in the 
Hartford Hill Rhyolite, with one exception, are confined to two 
cooling units (units 1b and 3). The deposits are localized by organic 
material, fractures, and dikes. They are small di its that range in 
grade from less than 100 ppM to 800 ppM UsOs. Uranium deposits in 
the Truckee Formation are near the base of the formation, adjacent 
to contacts with the underlying Hartford Hill Rhyolite. Deposits 
have been localized by o es material, by thin clay beds, or along 
contacts with the Hartford Hill Rhyolite. These deposits are small in 
size and range in grade from less than 100 ppM to 410 ppM UsOs. 
No genetic relationship was observed between Tertiary intrusive 
rocks and uranium occurrences. Favorability for important uranium 
deposits in the Hartford Hill Rhyolite is judged to be low. The 
known occurrences are of limited extent, and the overall uranium 
content of the formation is low (4 to 10 ppM Us;Os). However, 
because of the thickness and extent of the formation and the uranium 
occurrences contained in it, it may have been a source for uranium in 
the younger, ——— lower Truckee Formation. Uranium 
favorability of the Truckee Formation is judged to be high. It has 
moderately abundant amounts of organic material, contains extensive 
favorable rocks types and is in a favorable topographic and stratigra- 
phic position to receive uranium-' solutions derived from the 
weathering and erosion of the Hartford Hill Rhyolite. 


45083 (GJBX—41(77)) Catahoula formation of the Texas Coast- 
al Plain: depositional systems, composition, structural development, 
ground-water flow history, and uranium distribution. Galloway, W.E. 
(Texas Univ., Austin (USA). Bureau of Economic Geology). 1977. 
Contract EY-76-C-13-1660. 72p. Dep. NTIS, PC A04/MF AOIl. 
The Catahoula Formation of the Texas Gulf Coastal Plain 
consists of two ay ome systems—the Gueydan bedload fluvial 
system of the Rio Grande embayment and the Chita-Corrigan mixed 
load fluvial system of the Houston embayment. Both contain fluvial 
channel-fill, crevasse splay, floodplain, and lacustrine facies. Guey- 
dan sands are dominated by plagioclase feldspar and volcanic sock 
fragments, while Chita-Corrigan sands are quartzose. Clay composi 
tion reflects alteration to montmorillonite and kaolinite of ge 
volumes of volcanic ash. Growth faults profoundly influence trends 
of fluvial sand units and post-depositional ground-water flow. Conse- 
quently, fault zones may localize uranium mineralization, but faulting 
is not necessary for development of commercial deposits. Diagenetic 
features, distribution of trace uranium in fine-grained tuffaceous 
facies, and reconstructed ground-water flow history in the Catahoula 
provide the basis for interpretation of a terrigenous coastal plain 
uranium cycle: (1) Uranium was leached from volcanic ash soon 
after deposition. (2) Oxidizing uranium-enriched waters entered se- 
miconfined aquifer sands. wi) Geometry of the flow system was 
determined by the aquifer system. (4) Uranium was concentrated as 
mineralization fronts associated with iron oxidation fronts and d 
ited where facies changes or faulting induced cross-stratal flow from 
permeable fluvial channel facies into interbedded or less permeable 
—— facies. (5) Post-mineralization decrease of regional and 
ound-water flux has resulted in reequilibration of my aquifer 
with the regionally reducing subsurface environment. (DLC 


45084 (GJO—112(76)) Estimation of uranium resources by life- 
cycle or discovery-rate models: a critique. Harris, D.P. (Arizona 
Univ., Tucson (USA). Dept. of Mining and Geological Engineer- 
ing). Oct 1976. 58p. Dep. NTIS, PC A04/MF Avl. 

This report was motivated primarily by M. A. Lieberman's 
"United States Uranium Resources: An Analysis of Historical Data” 
(Science, April 30). His conclusion that only 87,000 tons of UsOs 
resources recoverable at a forward cost of $8/lb remain to be 
discovered is criticized. It is shown that there is no theoretical basis 
for selecting the exponential or any other function for the discovery 
rate. Some of the economic (productivity, inflation) and data issues 
involved in the analysis of undiscovered, recoverable UsOs resources 
on discovery rates of $8 reserves are discussed. The problem of the 
ratio of undiscovered $30 resources to undiscovered $8 resources is 
considered. It is concluded that: all methods for the estimation of 
unknown resources must employ a model of some form of the 
endowment-exploration-production complex, but every model is a 
simplification of the real world, and every estimate is intrinsically 
uncertain. The life-cycle model is useless for the appraisal of undis- 
covered, recoverable U3Os, and the discovery rate model underesti- 
mates these resources. (DLC) 


45085 (NP—21946) Selected bibliography on the geology of Ca- 
nadian deposits and occurrences of uranium and thorium. Garneau, 
M. Survey of Canada, Ottawa, Ontario). 1976. 41p. 
and emer Supply and Services, Ottawa, Canada. 
e bibliography published in 1956 has been revised and 
updated. General reports are listed Ape followed by NTS maps. A 
oe on thorium deposits and occurrences is also included. 
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45086 Preliminary rock type and a om classificaton of uranium 
deposits. Cornelius, K.D. (Freeport Exploration Co., Tucson, AZ). 
Econ. Geol.; 71: No. 5, 941-942(Aug 1976). 

This classification differentiates between two ‘or? dif- 
ferent types of hydrothermal uranium occurrences. The primary 
hydrothermal type is derived from hybrid or uncontaminated ig- 
neous differentiates which yield small deposits, whereas the meta- 
morphic hydrothermal type is derived from metamorphosed source 


Position of uraninite and/or coffinite accumulations to the 
hematite-pyrite interface in sandstone-type deposits. Brookins, D.G. 
(Univ. of New Mexico, Albuquerque). Econ. Geol.; 71: No. 5, 944- 
948(Aug 1976). 

In the Grants Mineral Belt (N. Mex.) are found accumulations 
of reduced U(IV) as coffinite and/or uraninite, not only in the 
immediate proximity of the hematite--pyrite redox interface but in 
the oxidized hematitic rocks upgradient from the interface and well 
removed from the interface in pyritiferous sandstone downgradient 
from the interface. This peer shows that the idea that U in signifi- 
cant quantities may occur downgradient from the main trend of the 
Grarts Mineral Belt should be re-emphasized. (DLC) 


EXPLORATION 


G.W. (Union Carbide Sot Sn Ridge, Tenn. (USA). Nuclear 
yon pte 1977. Contract W-7405-ENG-26. 24p. Dep. NTIS, PC 

From Tecan on hydrogeochemical and stream sediment 

reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

The analytical procedures were selected for use based on the 
elements to be determined and relative accuracy and cost. Uranium 
is determined by fluorescence spectroscopy, mass spectrometry, and 
neutron activation. As and Se, frequently associated with U, are 
determined by flameiess atomic absorption spectroscopy. Water 
samples are analyzed by emission spectroscopy. In addition electrical 
conductivity and sulfate ion concentrations are de in water 

samples. The sample flow, data flow, and quality control are also 
tris y discussed. (JSR) 


45089 (CONF-770314—8) Uranium geochemical survey of the 
Crystal City—Beeville Texas. Butz, T.R. (Union Car- 
bide Corp., Oak Ridge, Tenn. (USA). Nuclear Div.). Mar 1977. 
Contract W-7405-ENG-26. 34p. Dep. NTIS, PC A03/MF AOl. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

An area in south Texas of 33,000 km? was sampled in order to 
test and demonstrate the applicability of the two-phase regional 
survey techniques developed for the National Uranium 

esource Evaluation Project. In the first phase stream sediment and 
stream water samples are collected from basins of approximately 260 
km?, whereas in the second phase the samples are collected from 
basins of approximately 26 km? Well samples are taken at 10 mile 
spacings in phase I and 3.2 mile spacings in phase II. Geochemical 
trends were defined by contouring, weighted sums, and cluster 
analysis. The results obtained are reported and discussed in detail. 
They indicate that phase I samples accurately define the area in 
which phase II sampling should be conducted. Well water was the 
most useful parameter for identifying potential uranium 
tion, but multiple sample types proved useful. Multielement data 
clearly aided interpretation of uranium trends. (JSR) 


45090 (CONF-770314—9) Geostatistics. Kane, V.E. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Nuclear Div.). Mar 1977. 
Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF AOl. 

From Symposium on hydrogeochemical and stream sediment 

reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

The use of statistical methodology in the Hydrogeochemical 
and Stream Sediment Reconnaissance Program of the National Ura- 
nium Resource Evaluation (NURE) Pro is useful in identifying 
local and regional trends related to uranium provinces and districts. 
Additionally, appropriate statistical summarization of the data is 
important in any subsequent evaluation. Since as many as 190,000 
samples are to be collected during the Oak Ridge Program, it is 
necessary to computerize most statistical procedures to enable timely 
release of the data. These automated procedures are developed 
through the interaction of geologists, statisticians, and computer 

mnel. This team effort is designed to efficiently produce mean- 
ingful geologic results that are statistically sound. The following 
discussion will present a brief explanation of the regional technique 
of weighted sum contouring and a localized technique of cluster 
analysis. In both of these methods, the geologist constructs a geo- 


by selecting appropriate parameters 
and" assigning the relative importance to cach parame ithe 

model can then be evaluated by relating the patterns 
uranium mineralization. 


sige Data verification procedures. Kane, 
V.E. (Union Carbide Corp., or Tenn. (USA). Nuclear 
Div.). Mar 1977. Contract Y405-EN -26. 15p. Dep. NTIS, PC 
A02/MF AOl1. 
From Symposium on ae eg and stream sediment 
reconnaissance; Junction, , United States of Amer- 
ica Mar 1977). 


contractors of the National Uranium Resource Evaluation 

) Program necessitates the use of computerized data verifica- 
tion procedures. The Oak Ridge National Laboratory data verifica- 
tion procedures consist of computerized checks of t the validity of 
codes for every field of data reported. The verification procedures 
are part of an overall data evaluation system. Sample locations are 
checked from computerized plots of locations. Laboratory data ara 
analyzed statisti , and unusual samples are identified and selec- 
tively reanal in the laboratory. The final verification step is the 
evaluation of the data by —— to ensure the overall consistency 
of the reported results. computerization of these procedures 
enables a rapid verification process. The following sections present 
an explanation of each aspect of data collection and a brief rip- 
tion of the data verification procedures used by the Oak Ridge 


program. 

45092 (DP-MS—77-11) Collection and preparation of water sam- 
ples for reconnaissance. Baucom, E.I.; Ferguson, 
R.B.; Wallace, R.M. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). 1977. Contract E(07-2)-1. 27p. 
(CONF-770314—2). Dep. NTIS, PC A03/MF AO1. 

From “oe on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica sate (16 Mar 1977). 

A method based on ion exchange and neutron activation 
analysis (NAA) was developed and field-tested to determine uranium 
over x* range 0.02 to pe in natural water using a sin, 
procedure. Water samples are filtered in the field using a specially- 
designed one-liter filter apparatus pressurized to 40 psig with an inert 
gas. The filtered water is treated with a high purity, mixed cation- 
anion resin in the hydronium-hydroxide form. All ions are removed 
from solution under the strong driving force of the neutralization 
reaction. Anionic, cationic, and natural complexes of uranium can be 
concentrated with this method. Field tests showed greater than 95 
percent recovery of 13 elements analyzed (including greater than 99 
percent recovery of uranium) and greater than or equal to 90 percent 
recovery of 4 other elements. Uranium collected on the resin was 
quantitatively determined by NAA. Coefficient of variation for 
sampling plus analysis was less than 20 percent for samples contain- 
ing more than 0.1 ppb uranium. Advantages of this method include: 
(1) wide dynamic range, (2) low detection limit for uranium (0.02 

), (3) high precision and accuracy, (4) relatively low cost, (5) 
-yield recovery low-level us samples without risk of 
loss to containers, (6) dec significant sample contamina- 
tion compared with poy low-level methods, (7) production of 
stable samples suitable for retrievable storage, and(8) concentration 
of cther ions that can be determined by NAA. This paper presents 
(1) background regarding development of procedures for sample 
collection and preparation, (2) results of development programs, (3) 
description of equipment and field procedures, and (a preliminary 
conclusions re; use of this colhasinny for hydrogeochemical 
reconnaissance for uranium. 


45093 ee Operating summary of SRL Hydrogeo- 
chemical and Stream Sediment Reconnaissance program. Baucom, E.I. 
(Du Pont de Nemours (HL) and Co., Aiken, $.C. (USA). Savannah 
River Lab.). 1977. Contract E(07-2)-1. 35p. (CONF-770314—5). 
Dep. NTIS, PC A03/MF AO1. 
From Symposium on hydro; hemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) 1977). 
This summarizes the Savannah River Laboratory 
Hydro and Stream Sedimental Reconnaissance 
SSR) in the eastern United States. Included are (1) a 
review oe = SRL approach to the HSSR program, and background 
on the SRL strategy and program development; (2) a status report of 
SRL reconnaissance programs; and (3) program plans through com- 
of the reconnaissance phase of the program in FY 1981. The 
RL program and accomplishments are discussed more fully in SRL 
quarterly reports. 


45094 ee ta Annual NURE report, 1976. (Bendix 
Field Corp., Grand Junction, Colo. (USA)). 1976. Con- 
tract EY-76-C-13-1664. T5p. Dep. NTIS, PC A04/MF A0O1. 
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All National Uranium Resource Evaluation activities were in 
full swing during 1976. Nearly 80,000 miles of aerial surveys were 
flown: thousands of square miles were sampled by four ERDA 
Laboratories for the Hydrogeochemical program; over 50 geologic 
study projects were under way; in remote sensing, LANDSAT data 
was being analyzed digitally and by video image enhancement for 
uranium signatures; the drilling program was initiated with a 2,200- 
foot granite core hole in Wyoming; and the Technology Develop- 
ment program had more than two dozen geophysical and geochemi- 
cal projects in progress. NURE information dissemination was high- 
lighted through the installation of a micrographics capability where- 
by technical reports are now available to the public on microfiche 
and microfilm. The capability helps facilitate technology transfer, 
and provides information to the public rapidly and at a reasonable 
cost. 


45095 (GJBX—15(77)) Provenance of radioactive placers, Big 
Meadow area, Valley and Boise Counties, Idaho. Truesdell, D.; Wegr- 
zyn, R.; Dixon, M. (Bendix Field Engineering Corp., Grand Junc- 
tion, Colo. (USA)). Feb 1977. Contract EY-76-C-13-1664. 48p. Dep. 
NTIS, PC A03/MF AOl1. 

For many years, radioactive black-sand placers have been 
known to be a in the Bear Valley area of west-central Idaho. 
The largest of these is in Big Meadow, near the head of Bear Valley 
Creek. Presence of these placers suggests that low-grade uranium 
deposits might occur in rocks of the Idaho Batholith, adjacent to 
Bear Valley. This study was undertaken to locate the provenance of 
the radioactive minerals and to identify problems that need to be 
solved before undertaking further investigations. The principal ra- 
dioactive minerals in these placers are monazite and euxenite. Other 
minerals include columbite, samarskite, fergusonite, xenotime, 
zircon, allanite, sphene, and brannerite. Only brannerite is a uranium 
mineral; the cihers contain uranium as an impurity in crystal lattices. 
Radiometric determinations of the concentration of uranium in 
stream sediments strongly indicate that the radioactive materials 
originate in an area drained by Casner and Howard Creeks. Equiv- 
alent uranium levels in bedrock are highest on the divide between 
Casner and Howard Creeks. However, this area is not known to 
contain low-grade uranium occurrences. Euxenite, brannerite, co- 
lumbite-tantalite, samarskite, and allanite are the principal radioac- 
tive minerals that were identified in rock samples. These minerals 
were found in granite pegmatites, granites, and quartz monzonites. 
Appreciably higher equivalent uranium concentrations were also 
found within these rock types. The major problem encountered in 
this study was the difficulty in mapping bedrock because of extensive 
soil and glacial mantle. A partial solution to this problem might be 
the application of radon emanometry so that radiometric measure- 
ments would not be limited to the sparse bedrock samples. 


45096 (GJBX—33(77)) Survey of lands held for uranium explo- 
ration, development and production in fourteen western states in the 
six month period ending December 31, 1976. (Bendix Field Engineer- 
ing Corp., Grand Junction, Colo. (USA)). 1976. Contract EY-76-C- 
03-1664. 23p. Dep. NTIS, PC A02/MF AO1. 

This document consists of tables showing the distribution of 
the lands by ownership, states, and land category. A time graph 
showing the number of acres held by the uranium industry is 
included. (DLC) 


45097 (GJBX—38(77)) Use of an intrinsic germanium detector 
array for an aerial survey of surface nuclear radiation. Marlow, K.W.; 
Phillips, G.W. (Naval Research Lab., Washington, D.C. (USA)). 
Feb 1977. Contract EY-76-C-13-1670. 34p. (NRL-Memo—3452). 
Dep. NTIS, PC A03/MF AO1. 

This report describes the results of an experiment to measure 
the natural radiation emitted from the earth’s surface with 
the aid of radiation detectors mounted in an aircraft. For compari- 
son, two detector systems were used: an array of intrinsic germani- 
um detectors with a total active volume of 0.4 liter and a single 
Nal(T]) scintillation detector 30.5 cm diam x 30.5 cm long. Data 
were recorded on flights at altitudes of 60, 120, 240, 300 and 5100 
meters and with average airspeed of 200 knots. The results are 
presented and compared. A discussion is presented on the applica- 
tion of germanium detectors to the atmospheric radon problem, in 
pray on the use of the photons with energy 295, 352 and 609 

a © determine the respective contributions from the air and the 
surface. 


45098 (GJO—103(77)) Uranium exploration expenditures in 
1976 and plans for 1977—78. (Energy Research and Development 
Administration, Grand Junction, Colo. (USA). Grand Junction 
Office). May 1977. 15p. Dep. NTIS, PC A02/MF AO1. 

A survey of actual and planned uranium exploration activities 
was made by the Grand Junction Office of the U.S. Energy Re- 
search and Development Administration as part of an overall pro- 

am to evaluate future supplies of nuclear fuel. The survey covered: 
d acquired in 1976 for exploration and cost of acquisition; 1976 
surface drilling footage and cost; all other exploration expenditures 
in 1976; estimates of 1977-78 exploration activities and costs; explora- 
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tion for non-sandstone deposits; exploration in non-established areas; 
foreign uranium exploration expenditures by U.S. companies; foreign 
participation in exploration activities in the United States; aerial 
radiometric exploration activities in the United States, 1972-76; and 
solution-mining production drilling during 1976. Data from the 
replies of 108 companies are compiled. 


for geochemical surveys of 
Arendt, J.W.; Butz, T.R.; 
Cagle, G.W.; Kane, V.E.; Nichols, C.E. (Oak Ridge Gaseous Diffu- 
sion Plant, Tenn. (USA)). 7 Mar 1977. Contract W-7405-ENG-26. 
1lp. (CONF-770505—8; IAEA-CN—36/22(II.1). Dep. NTIS, PC 
A02/MF AOl1. 
From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 
The National Uranium Resource Evaluation (NURE) Pro- 
gram was established in the spring of 1973 to evaluate uranium 
resources and to identify favorable areas for detailed uranium pro- 
specting throughout the United States. Part of the NURE Program 
is a Hydrogeochemical and Stream Sediment Reconnaissance 
Survey. The objective is to conduct a reconnaissance survey of the 
nation’s surface water, groundwater, and stream and lake sediment 
to identify favorable areas for uranium exploration. An area of 
33,000 km? (13,000 mi?) was sampled in south Texas to demonstrate 
the applicability of regional geochemical survey techniques used in 
the URE Project. ie area sampled includes the Crystal City 
Quadrangle and western half of the Beeville Quadrangle. Units 
known to host uranium deposits are the Jackson, Catahoula, and 
Fleming. The youngest host rock for a major uranium di it is the 
Goliad Formation. The most useful sample type for identifying 
potential uranium mineralization in the survey area was well water. 
Although spacing of wells was wider than intended, coverage was 
sufficient to accurately define province lines at Phase I spacing and 
district lines at Phase II spacing by several methods of evaluation. 
Results of this survey indicate that a 2-phase hierarchial sampling 
ay vn using multielement analysis of samples is a viable technique 
‘or determining uranium province and district lines. With modifica- 
tion for differing geology, it should be applicable to the 2,500,000 
km? area to be surveyed by the URE Project. 


45100 (LA—6740-MS) Raw data report of elemental analyses 
from hydrogeochemical and stream sediment samples taken near Ster- 
ling and Fort Morgan, Northeastern Colorado, December 1976 and 
January 1977. Maxwell, J.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1977. Contract W-7405-ENG-36. 30p. (GJBX—39). 
Dep. NTIS, PC A03/MF AO1. 

Water and sediment samples were collected from 125 sites 
near Sterling and Fort Morgan, Colorado, from Dec. 20, 1976, to 
Jan. 15, 1977. The samples were analyzed for U using fluorometry 
and delayed-neutron counting, and for various elements using emis- 
sion spectrometry, energy-dispersive x-ray fluorometry, and neutron 
activation analysis. Several parameters were measured at each 
sample site during the sampling. The data from each sample site and 
for the elemental analyses are included in this document. (DLC) 


45101 (LA-UR—77-1122) LASL approach to uranium geochemi- 
cal reconnaissance. Sharp, R.R. Jr. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 22p. (CONF- 
770314—15). NTIS, MF AOl1. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

The US ERDA, as part of the NURE program, has initiated a 
nationwide Hydrogeochemical and Stream Sediment Reconnais- 
sance (HSSR). The aims of the NURE program are to provide data 
on which to base more accurate estimates of US uranium reserves 
for long-range planning and to aid in meeting the nation’s projected 
uranium d into the next century. The HSSR objective is to 
complete, by 1980, a reconnaissance of the nation’s surface waters, 
ground waters, and stream and lake sediments, to aid in assessment 
of uranium reserves and identification of areas of interest for explora- 
tion. Patterned after extensive uranium reconnaissance done in many 
other countries, the LASL project is comprised of the following five 
components: (1) organization and planning, which includes 
ment, design, and execution; (2) field sampling, which incl 
orientation studies, generation of specifications, and contracting and 
inspection of field work; (3) sample receiving and analysis, which 
includes development of methods and hardware, quality assurance, 
and archival storage; (4) data handling and presentation, including 
verification, storage, output, and plotting; and (5) data evaluation 
and publication, which incorporates geochemical, geological, statisti- 
cal, and empirical evaluation and report writing. The LASL ap- 

ribed. 


45102 (LA-UR—77-1152) Results of uranium hydrogeochemical 
and stream sediment reconnaissance of the San Juan area, southwest- 
ern Colorado. Maxwell, J.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 21p. NTIS, MF AOl. 
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During June-July 1976, 1706 water les and 1982 sedi- 
ment samples were collected from 1995 sites in San Juan Moun- 
tains area and analyzed for uranium. The area includes the southern 
third of the Colorado mineral belt which has yielded rich ores of 

Id, silver, copper, lead, zinc, and molybdenum. The broadly 
mountains are capped by 2500 m of Tertiary volcanics, 
deeply eroded to expose a Precambrian crystalline core. Adjacent 
plateaus underlain by Mesozoic sedimentary rocks were included in 
the reconnaissance. Average value of uranium in water samples from 
mountains was less than 0.5 ppb, from plateaus was 1 ys ae 
pos aera pM uranium, came from near Storm King Mountain 
allecito Creek. Other anomalous areas, including the 
take” ity mining district, were well defined by 4 to 30 ppM 
concentrations of uranium not previously reported indicate 
for detailed exploration. 


45103 ge Uranium 
stream sediment pilot survey of the Estancia Valley: Bernalillo, Santa 
Fe, San Miguel, and Torrance Counties, New Mexico. Olsen, C.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Contract 
W-7405-ENG-36. 26p. NTIS, MF AO1. 

Water samples from 534 locations and sediment samples from 
2936 locations were taken over a 7770-km? area of the Estancia 
Valley in 1975 and analyzed for uranium. The Estancia Valley, a 
closed topographic basin having a well developed salt => is 
located in parts of Bernalillo, Santa Fe, San Miguel, and 
Counties, east of Albuquerque. Uranium concentrations in the valley 
waters range from me ee oct (less than 0.1) ppb to a high of 334 
ppb. Statistical analysis of the water data shows that the uranium 
content of the water definitely depends in part on the source type 
and, apart from playa waters, ranges in average nap from 1.78 
for water from artificial ponds to 5.34 ppb for well water. 
— value of uranium in water is found in a playa sample. This 
high value appears to be the result of evaporative concentration of 
uranium, but may also reflect higher than 4 uranium contents 
in some of the closely adjacent rocks of the valley. High values of 
uranium in water also occur associated with high uranium values in 
sediment. The uranium content of the sediment samples varies from 
a minimum of 0.7 ppm to a maximum of 10.7 ppm. Statistical 
analyses of the data from all five of the different types of sediment 
sou: ¢ that were sampled show that the average uranium concentra- 


tion is essentially independent of the source type in this area. Using a 


criterion of three standard deviations above mean for the anom- 
aly threshold level, 55 of the 2936 locations sampled for sediment 
have anomalous uranium concentrations. 


45104 (UCRL—79240) Collection and preparation of wet and 

stream-sediment samples. Puchlik, K. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Mar 1977. Contract W- 
_—— 3p. (CONF-770314—1). Dep. NTIS, PC A02/MF 


hemical and stream sediment 


From Symposium on h: 
lorado, United States of Amer- 


reconnaissance; Grand Junction, 
ica (USA) (16 Mar 1977). 
Lawrence Livermore Laboratory is responsible for the Hy- 
drogeochemistry and Stream Sediment Reconnaissance (HSSR) pro- 
for uranium in the seven far western states. The work thus far 
concentrated on the arid to semi-arid regions of the West and 
samples in the Basin and Range province. sample collection and 
— rocedures described here may not be applicable to 
parts of the far western states or other areas. These procedures 
involved in the HSSR program. 


45105 (UCRL—79241) Geochemical reconnaissance for uranium 
in the arid regions of the western United States. Leach, D.L. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Mar 1977. Contract W-7405-ENG-48. 15p. (CONF-770314—11). 
Dep. NTIS, PC A02/MF AO1. 

From on and stream sediment 
reconnaissance; Grand Junction, United States of Amer- 
ica (USA) (16 Mar 1977). 

In developing the sampling strategy for the seven western 
states, ted Lawrence Livermore Laboratory (LLL) divided the 
region into geologic and physiographic provinces. A large part of 
Basin and Range province. This region is characterized as an area of 
rather complex geology with internal drainage. The desert-like con- 
which requires a unique reconnaissance program. =o ae. 
keyed to the desert environment in the northern Basin and 
province. 


45106 (UCRL—79243) Hydrogeochemical and stream-sediment 
reconnaissance program at LLL. Tinney, J.F. (California Univ., 


Livermore (USA). Lawrence Livermore Lab.). Mar 1977. Contract 
—- 18p. (CONF-770314—14). Dep. NTIS, PC A02/ 


reconnaissance; 
ica (6 Mar 977), 

Lawrence Livermore Labora’ (LLL) is LLL contacting 
ee and Stream-Sediment ) 
- in support of ERDA’s National Uranium Resource fvelus. 

program. Included in the LLL portion of this survey 
—y seven western states (Arizona, California, Idaho, Nevada, 
Oregon, Utah, and Washington). Similar surveys are being carried 
out in the rest of the continental United States, including Alaska, as 
part of a systematic nationwide study of the distribution of uranium 
in surface water, groundwater, and stream sediment. The overall 
objective is to identify favorable areas for uranium exploration. This 
paper describes the program being conducted by LLL to complete 
our portion of the survey by 1981. The topics discussed are geology 
ey ope preparation and analysis, and data- 
base management. 


FEED PROCESSING 


45107 (BM-RI—8219) Extracting uranium from a Wyoming 
granite. Maysilles, J.H.; Nichols, I.L.; Seidel, D.C. (Bureau of Mines, 
Salt Lake City, Utah (USA). Salt Lake City aed Research 
Center). 1977. 15p. Bureau of Mines, Washington, DC. 

The Bureau of Mines is examining a variety of low-grade 
uranium ores because projections indicate that an appreciable per- 
centage of future U.S. uranium production will be derived from 
resources containing 0.01 to 0.1 percent UsOs. One possible source is 
represented by a granitic material from Wyoming; the available 
samples contained 0.06 and 0.12 percent UsOs. Tests were conducted 
to explore the general leaching characteristics of this potential 
resource. The material responded to both acidic and alkaline leach- 
ing techniques. Conventional acid leaching extracted 93 percent of 
the uranium in 18 hours; the required acid addition was 50 to 100 
pounds of H2SO, per ton of ore, and the oxidant addition was 3 
pounds of NaClOs per ton of ore. The acid consumption continues 
after maximum uranium recovery has been reached; this effect may 
complicate heap or in situ leaching with acidic solutions. Some 
variation in reagent requirements was noted between the two ore 
samples. Conventional carbonate leaching with strong solutions at 
85°C extracted 94 percent of the uranium in 24 hours. These granitic 
materials also showed some response to dilute carbonate solutions, 
and the results suggest that the material may be chemically amenable 
to heap or in situ hing with dilute carbonate solutions. 


ENRICHMENT 


45108 Nuclear fuel cycle: (3) uranium enrichment. Alderton, 
G.W. (British Nuclear Fuels Ltd., Capenhurst). J. Inst. Fuel; 210- 
217(Dec 1976). 

A short general introduction to uranium enrichment is pre- 
sented discussing first the use of separative work as a basis of 
costing, and the porn of tails assay. The history of enrichment is 
reviewed briefly. Three main competing technologies, i.e., gaseous 
diffusion, the — centrifuge, and fixed wall centrifuges (nozzle 
process), are outlined and a general comparison made between their 
costs and state of development. 


45109 (K/OA—3076) New processes for uranium isotope separa- 
tion. Vanstrum, P.R.; Levin, S.A. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Nuclear Div.). 7 Dec 1976. Contract W-7405-ENG- 
26. 11p. (CONF-770505—77). Dep. NTIS, PC A02/MF AOI. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

New processes for uranium iso’ separation are described 
as an overview of the status and prospects for processes other than 
gaseous diffusion, gas centrifuge, and separation nozzle. The presen- 
tation is divided into three parts: the need for enrichment, the status 
and comparison of new processes, and the economic potential for 
developing a new process. 


45110 Method for separating the isotopes of a chemical element. 
Devienne, F.M. US Patent 4,014,975. 29 Mar 1977. Priority date 21 
Feb 1974, France. 14p. 

A beam of positive or negative primary ions of at least one 
compound of a chemical element is accelerated in order to pass 
through collision boxes placed in series. As a result of inelastic 
collisions of the ions with the molecules of a neutral target gas 
within each collision box, a given percen of primary ions is 
dissociated into at least two fragments, one of which is a secondary 
ion in the form of at isotopic boxes 
are brought to a poten’ ee referentially one isotopic 
species which is condensed wii qo 15 claims, 4 figures. 
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45111 High-power tunable laser for the 9—12.5-m spectral 
range. O'Neill, F.; Whitney, W.T. (Laser Physics Branch, Optical 
Sciences Division, Naval Research Secor a Washington, 4 
20375). Appl. Phys. Lett.; 31: No. 4, 270-272(15 Aug 1977). 

We have demonstrated continuous tuna lity of a high-pres- 
sure molecular gas laser over portions of the 9—12.5-um spectral 
range. The laser employs electron-beam-controlled multiatmosphere 
discharges in He : N.: : COz, He : CO : N2O, or He : CO : CS:. The 
ee ressure CS, laser is continuously tunable in the 12.1-~m region 

i his relevant for laser separation of uranium isotopes. 


GASEOUS DIFFUSION 


45112 (GAT-T—2641) Survey of cooling tower water for asbes- 
tos fibers. Riepenhoff, D.L. (Goodyear Atomic Corp., Piketon, Ohio 
(USA)). 20 Jan 1977. Contract EY-76-C-05-0001. 13p. Dep. NTIS, 
PC A02/MF AO1. 

A survey has been made for asbestiform fibers in the cooling 
tower water at Goodyear Atomic Corporation. Fiber counts vary 
from below detectable limits (0.7 x 10° fibers/liter) to 14.0 x 10° 
fibers/liter in the cooling tower water. This number of fibers does 

not present a problem at this time. However, monitoring on a 
periodic basis for asbestos fibers should continue to determine if an 
asbestos fiber problem develops. 


CENTRIFUGATION 


New proposal for a gas centrifuge with desirable counter- 
current. Matsuda, T. (Kyoto Univ, Sakyo-ky, Jpn). J. Nucl. Sci. 
Technol. (Tokyo); 13: No. 2, 98-99(Feb 1976). 

The authors propose a new design of gas centrifuge in which 
the short-circuit flow is suppressed. This gas centrifuge would have 
a thermally insulated top plate and a conducting bottom plate. In this 
centrifuge, the horizontal flow in the top Ekman layer (that is to say 
the short-circuit flow) is distinctly inhibited in comparison with that 
in the bottom. Under ideal conditions, the short-circuit flux would be 
= the order of 10-? to 10-* of the flow in the bottom Ekman layer. 9 

s. 


LASER EXCITATION 


45114 (UCRL—78967) Laser spectroscopy and laser isotope sep- 
aration in heavy atoms. Solarz, R.W.; Paisner, J.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1977. Contract W- 
7405-ENG-48. 34p. (CONF-770210—1; IS—76-498). Dep. NTIS, PC 
A03/MF AO1. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

The impact which laser spectroscopic techniques have had in 
the study of the atomic spectra of heavy elements and that of 
uranium in particular is discussed. (LK) 


separation process. Ozaki, N.; Yamada, K.; Yamamoto, M.; To- 
miyama, S.; Ueyanagi, K. (Hitachi Ltd, Kanagawa, Jpn). "Appl. 
Energy; 2: No. 4, 279-294(Oct 1976). 

The probability of the selective two-step photoionisation of 
235 atoms by laser and ultraviolet radiations is estimated from the 
rate equations for uranium atoms with two isotopes with three 
levels. The population of 7*°U ions is obtained by linearizing the rate 
equations. The ion production rates for three cases in which the laser 
and ultraviolet powers are changed while the atom density is kept 
constant are calculated. The power consumption and the capital 
investment required for the large-scale laser enrichment plant con- 
ceptionally designed based upon the above results, and consequently 
the unit cost of separative work, are estimated. It is concluded that 
the laser isotope separation process could be competitive with the 
conventional gaseous diffusion and gas centrifugal methods. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 45137, 45191, 46131 


45116 (LA—6787-MS) Seismic qualification of equipment for the 
TA-55 Plutonium Facility. Pellette, P.R.; Endebrock, 
E.G.; Giles, P.M.; Shaw, R.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1977. Contract W-7405-ENG-36. 34p. Dep. NTIS, PC 
A03/MF 

The techniques employed by the Los Alamos Scientific Labo- 
ratory (LASL) for the seismic qualification of internal equipment for 
the TA-55 Plutonium Facility are discussed. The structural analysis 
of the plutonium building and critical associated structures was 
performed by the Architect-Engineer (A-E), and the calculations 
were checked by LASL. The specifications and procedures used by 
LASL produced dramatic improvement in the responses by qualified 
vendors to the seismic requirements. There was an increase from 
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about a 20% bid ratio to greater than 90% because prospective 
vendors could be competitive without having had previous seismic 
experience with their equipment. The equipment seismic qualifica- 
tion for TA-55 is in compliance with the Code of Federal Regula- 
tions, Nuclear Regulatory Commission (NRC) Guides, Energy Re- 
— and Development Administration (ERDA) Manual Chapters 

Appendices, and Institute of Electrical and Electronic Engineers 
(EEE) Standard 344. 


45117 (PB—263223) Tokai works semi-annual progress report, 
July—December 1975. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 1976. 190p. 
(PNCT—831-76-01). NTIS, PC A09/MF A01. 

The Power Reactor and Nuclear Fuel Development Corpora- 
tion (PNC) is a semi-governmental organization responsible for the 
development of advanced power reactors and nuclear fuels in Japan. 
The Tokai Works is the PNC center for research and development 
of nuclear fuels concerned with plutonium fuels fabrication, fuel 
reprocessing, and centrifugal uranium enrichment. Accomplishments 
. the activities of Tokai Works during the latter half of 1975 are 

as follows: (1) Plutonium fuels development--Fabrica- 
én of core fuel assemblies is being continued for initial loading of 
the Experimental Fast Breeder Reactor JOYO and remodeling is 
being carried out on the facility for fabrication of plutonium fuels for 
the Prototype Heavy Water Moderated and Boiling Light Water 
Cooled Reactor FUGEN; (2) Fuel reprocessing--Construction of the 
Tokai Reprocessing Plant is nearly completed and preparation for its 
commissioning is being made; (3) Development of centrifugal urani- 
um enrichment is being performed successfully. 


45118 Progress made in research of non-oxide fuel materials. 
Benadik, A.; Becvar, J. Nukleon; No. 4, 28-32(1975). (In Czech). 

Experience obtained in the preparation of non-oxide fuel 
materials, i.e. uranium carbides, nitrides and carbo-nitrides, mixed 
uranium and cerium carbides and uranium and thorium carbides are 
summarized. The temperature regime was established and the condi- 
tions of equilibrium phases were found out. A line of gloveboxes was 
built and a technique was developed of work under high-purity 
protective atmospheres. Monophase stoichiometric materials were 
successfully prepared if technology requirements had carefully been 
observed. The study of corrosion of sintered pellets and fine UC and 
UN powders made it possible to determine the maximum permissible 
concentrations of water vapour and oxygen in the glovebox protec- 
tive atmosphere. A comparison of conventional preparation process- 
es using powder metallurgy and hydrometallurgical aqueous meth- 
ods shows that the on Se method is promising because some oper- 
ations, such as crushing, milling and powder handling need not be 
performed. 


45119 Vaporization behavior of UO2. Nagai, S.; Hatakeyama, F.; 

Furuya, H.; Koizumi, M. (Power Reactor and Nuclear Fuel Devel- 

pga hag: Corp. ., Tokai, Ibaraki (Japan). Tokai Works). Koon Gakkai- 
Shi; 2: No. 3, 144-147(May bea (In Japanese). 

The vaporization of UO2 was investigated by mass spectro- 
metric method over the range of temperature 1836°C to 2036°C. 
From the temperature dependence of the ion intensities of UO2*, 
heat of vaporization of UO2 was 136.7 +- 6 kcal/mole. 


45120 Mixing of particles in a spouted bed. Takeda, H.; Yama 
moto, Y. (Univ of Tokyo, Jpn). J. Nucl. Sci. Technol. (Tokyo); 13: 
No. 7, 372-381(Jul 1976). 

It has been suggested that the spouted bed could be applied to 
the manufacture of HTGR fuel. Comparing the experimental data 
with the calculated results, it was found that: (a) the mixing of 
particles in the bed can be satisfactorily described with this model, 
provided that a suitable correction is added to the quantity of 
particles present in the spout to account for the existence of mixing 
in the annulus, whereas the model assumed piston flow; (b) the upper 
edge of the ingress zone of particles from the spout into the annulus 
is located in the conical part of the bed. Increasing the flow rate of 
spouting air shortened the cycle time of particles, while the mixing 
rate within one cycle was not affected to any significant extent by 
changes in flow rate. 13 refs. 


45121 Fabrication of urani' oxide microspheres by 
the hydrolysis process. Foerthmann, R.; Blass, G. (Kernforschun 
sanlage Juelich G.m.b.H. (Germany, F. R). Inst. fuer Reaktorw ~ 4 
om und Heisse Zellen). J. Nucl. Mater.; 64: No. 3, 275-280(Feb 

The application of the Hydrolysis Process to the fabrication 
of (U,Pu)O2 microspheres is described. A uranium feed solution of 
high uranium concentration is prepared from concentrated uranyl 
nitrate-urea solution by adding solid hexamethylentetramine. The 
uranium feed solution is mixed with a concentrated acid-free plutoni- 
um nitrate solution and processed into high dense (U,Pu)O2 micros- 
pheres with Pu/(U+Pu) atomic ratios between 0.1 and 0.2. The 
Hydrolysis Process is applied also for pure substoichiometric pluto- 
nium oxide microspheres. 
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ghouse h Labs., Pittsburgh: Pa: (USA). Ni 
estinghouse Researc uc 
Mater.; 64: No. 3, 289-299(Feb 1977). 

Thermally stable UO: reactor fuel pellets have been obtained 

volatile additive formers and high activity powders. 
Various additives, incl uranyl and ammonium salts, * cag been 
nearly all of which appear Due to the 
——- small tage of pores (<2um dia.) present and 


a gh ed vy pellets made by this process, it is expected that the 
will exhibit excellent irradiation stability. Density can be con- 
trolled reproducibly by varying the amount of pore former such that 
fuels suitable for either LWR’s or fast reactors can be prepared. The 
size fraction of additive does not effect the thermal response of the 
ae The size distribution of the pores can be controlled within fine 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 45117, 45143, 45164 


45123 (ARH-LD—152B) Atlantic Richfield Hanford 
and Janu- 


quarterly report. Process technology process development, 
ary—March 1977. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). May 1977. Contract EY-76-C-06-2130. 115p. Dep. NTIS, 
PC A06/MF 

This quarterly report is the fourth in a series intended to 
provide iptenatien on research and engineering activities being 
performed to improve the processing of irradiated reactor fuels, the 
production of plutonium, and the management of resultant chemical 
wastes. The work reported here was performed during the period 
January through March 1977. 


45124 Photochemical separation of actinides 
in the Purex process. Toth, L.M.; Friedman, H.A.; Bell, J.T. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 10p. Dep. NTIS, PC A02/MF AOl. 

From Conference on the plutonium fuel op Bal Habour, 
Florida, United States of America (USA) (2 Ma y 1 

Photo-redox reactions of MO27* and M i M is pluto- 
nium or uranium) in aqueous acid solutions containing hydrazine, 
ethanol, or formic acid reductants are briefly reviewed. These reac- 
tions suggest that Pu** can be separated from UO.” and NpO2** by 
a photoreductive reaction using hydrazine as the reductant. Hydra- 
zine by itself is too slow a reductant, but illumination with 1 W of 
300 nm UV radiation increases the hydrazine rate of reduction at 
least six-fold and produces an 18-fold increase in the Pu-O separation 
factor in a non-optimized laboratory-scale system. 


45125 Hydrazoic acid distribution coeffi- 
cients in Purex processing. Kelmers, A.D.; eter D.N. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. ‘Contract W-7405-ENG- 
26. 1lp. Dep. NTIS, PC A02/MF AOI 

From Conference on the plutonium fuel cycle; Bal Habour, 
Florida, United States of America (USA) (2 May 1977). 

Mixtures of hydroxylamine nitrate and hydrazine are being 
considered for the reductive stripping of plutonium during Purex 
processing. The hydrazine functions as a holding reductant for 
plutonium(III) by destroying nitrous acid via the fast reaction NoHy 
+ HNO, yields HNs + 2H2O which leads to the stoichiometric 
formation of hydrazoic acid. We have measured the distribution 
coefficients for hydrazoic acid between nitric acid solutions and 
tributylphosphate-dodecane solutions. Values in the range of 1 to 10 
were obtained under typical Purex process conditions. This indicates 
that most of the hydrazoic acid will be present in the organic phase 
leaving the plutonium stripping contactors. The distribution coeffi- 
cients can be expressed as OBC O/A) = n log{[Free Pg + log K’ 
where K’ is 7.0, 10.0, 5.1 and 4.7, respectively, at 25, 35, 45 and 
55°C; and the co ing values of n are 1.11, 1.27, 0.97 and 1.20. 


Barnwell Nuclear Fuel Plant. Sep- 
arations Facility, final safety analysis report, amendment No. 10. 
(Allied-Gulf Nuclear Services, Barnwell, S.C. (USA)). Nov 1976. 
377p. Dep. NTIS, PC A17/MF AO1. 
Substitution pages with the updated information are provided. 
Changes are indicated. (LK) 


45127 (GA-A—14101) Process control of an HTGR fuel repro- 
cessing cold pilot plant. Rode, J.S. (General Atomic Co., Nag A 
Calif. (USA)). Oct 1976. Contract — 29p. (CO! 
770310—3). Dep. NTIS, PC A03/MF A 
1977). 
Developmen: ystems for a large-scale 
HTGR tion is is currently under- 
way in a cold pilot plant. These systems include two fluidized-bed 
burners, which remove the graphite (carbon) matrix from the 
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crushed HTGR fuel by high temperature (900°C) oxidation. The 

are controlled by a digital process controller with an all 
analog input/output interface which has been in use since March, 
1976. The advantages of such a control system to a pilot plant 
Operation can be summarized as follows: (1) Control loop functions 
and configurations can be changed easily; (2) control constants, 
alarm limits, output limits, and scaling constants can be changed 
easily; (3) calculation of data and/or interface with a computerized 
information retrieval system during operation are available; (4) diag- 
nosis of process control problems is facilitated; and (5) control 
panel/room space is saved. 


45128 (ICP—1116) LWR fuel reprocessing and recycle. Progress 
report, January 1—March 31, 1977. Slansky, C. M. (ed.). (Idaho 
National Engineering Lab., Idaho Fails (USA)). Apr 1977. Contract 
EY-76-C-07-1540. 33p. Dep. NTIS, PC A03/MF AO1. 

. studies are reported on the reaction between NO/sub 
x/ and and on the adsorption of gaseous iodine on silver- 
exchanged mordenite. Studies reported on LWR high-level liquid 
waste include waste evaporation characteristics, small-scale evapora- 
tor design, and corrosion of Type 304L stainless steel under various 
conditions. 


45129 (ORNL/TM—5879) LMFBR fuel reprocessing program 
progress report, January 1—March 31, 1977. Unger, W.E. (comp.). 
(Oak Ridge National Lab., Tenn. (USA)). May 1977. Contract W- 
7405-ENG-26. vp. AT. 

This quarterly pro; ee report on the Fuel Recycle Program 
covers the ongoing development program aimed at providing the 
technology on which to base the rn of productive-scale fast- 
breeder spent fuels. The continuing basic laboratory ahd hot-cell 
studies, engineering research, and component equipment develop- 
ment activities are in support of a cold integrated a equip- 
ment test scheduled for 1981 and a current conceptual design of a 
hot pilot plant scheduled for operation in 1986. 


45130 PUREX process analytical chemistry. Ertel, D.; Groll, P.; 
Knittel, G.; Thessis, W. (Gesellschaft fuer Kernforschung m.b.H., 
Karlsruhe (Germany, F.R.)). J. Radioanal. Chem.; 32: No. 2, 297- 
314(1976). (In German). 

20 refs.; 6 figs. 

The PUREX process analytical chemistry techniques used in 
the Institute for Hot Chemistry are rewieved. Because of the special 
problems as short response time, high activity and radiotoxicity of 
some components (e.g. plutoniu plutonium) special arrangements, 
analytical equipment, methods and skilled personnel are needed. 
After a short review on the working “philosophy” some details are 

given on the technical facilities, some of which are illustrated by 
Photos. Short reviews are given on the analytical methods in the 
‘ollowing topics: uranium, plutonium, fission products, free acids, 
chemical state and valence of uranium and plutonium, a 
phate, fluoride, eS and nitrite. In the last part the practical 


experiences are Ss 


45131 Radiochemical methods, used for the investigations on the 
sectional distribution of '*°I and *H in highly irradiated UO: pellets 
used in nuclear 9g 4 stations. Neeb, K.H.; Karnath, G.; Richter, H.; 
Stoeckert, H. (Kraftwerk Union A.G., Erlangen 
(Ge y, F.R.). "Reaktortechnik). J. Radioanal. Chem.; 32: No. 2, 
323-531(1976). (In German). 

From The meeting of the Section of Nuclear-, Radio-, and 
Radiation Chemistry; Koeln, F.R. Germany (8 Sep 1975). 

4 figs.; 14 refs.; 1 tab. 

The working techniq ues used for the investigation of '*°I and 
3H sectional distribution in highly irradiated UO: pellets are de- 
scribed. The analytical samples are taken by a micro drilling tech- 
nique. For the determination of '°I concentration in the UO2 
samples neutron activation analysis following iodine separation from 
uranium and bulk fission products is used. *H is measured by liquid 
scintillation counting after distillation. Reliability of the analytical 
results as well as possible interferences are discussed. On the basis of 
the results it is assumed, that the distribution of '*°I and '*7Cs shows 

a homogeneous pattern within the pellets, whereas the concentration 
of 5H continuously i increases with increasing radius. The measured 
concentration of 1*°I is compared to the calculated value based on 
the burn-up data, and the two values agreed within 5%. 


om Method to increase the lifetime of the extracting agents 
used for reprocessing spent nuclear fuel and/or fertile materials. 
Schmieder, H.; Stieglitz, L. (to Gesellschaft fuer Kernforschung 
m.b.H). German(FRG ) Patent 2,449,589/A/. 22 Apr 1976. 8p. (In 
German). 


In order to increase the lifetime of extracting agents used for 
the reprocessing of spent nuclear fuels, a purification process is 
proposed. The organo phosphor acid ester and hydrocarbon con- 
tained agents are treated with an aqueous hydrazine hydrate solution 
(0,1 to 1,0 molar) in countercurrent at 20 to 70°C, separated again 
and fed back into the circuit. The used washing solutions of the 
process are subjected to an electrolysis potential so that hydrazine is 
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transferred to the anode and nitrate ions to the cathode in gaseous 
products (such as Nz, O2). The salt content of the waste solutions is 
thus reduced by more than the factor 100 and therefore the final 
storage volume is drastically decreased. 


45133 Reduction stripping of plutonium loaded on TBP with 
addition of nitrous acid. Tsujino, T.; Aochi, T.; Hoshino, T. (Jpn At 
Energy Res Inst, Ibaraki-ken). J. Nucl. Sci. Technol. (Tokyo); 13: No 
6, 321-326(Jun 1976). 

For incorporation in the process of Pu purification with TBP, 
a modified method is proposed for the effective reduction stripping 
of Pu without the use of reducing salt, whose function is replaced by 
excess nitrous acid in the extraction feed. The nitrous acid acts as 
‘redox reagent’ for Pu(IV) in the stripping bank and in the extraction 
feed. The practical applicability of this process was experimentally 
proved by both batchwise extraction and flowsheet studies with 
miniature mixer-settlers. The addition of 0.1 mol/1 of nitrous acid to 
the extraction feed caused about half of the nitrous acid initially 
added to be loaded on the TBP and be carried toward the stripping 
bank. Over 99.9% of Pu — 40% of Pu(III), is stripped under 
the conditions of 0.3 N HNOs, 0.008 N HNOz, and with a flow ratio 
of 1.4 (aq./org.). Basic studies ae dhe to the above flowsheet were 
also made on the extraction of nitrous acid with TBP and the 
reduction of Pu(IV) with nitrous acid. The redox potentials were 
also calculated. 13 refs. 


45134 Reduction stripping of plutonium loaded on TBP with 
addition of nitrous acid. Tsujino, T.; Aochi, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment); Hoshino, T. J. ‘Nucl. Sci. Technol. (Tokyo); 13: No. 6, 321- 
326(Jun 1976). 

For incorporation in the process of Pu purification with TBP, 
a modified method is proposed for the effective reduction stripping 
of Pu without the use of reducing salt, whose function is replaced by 
excess nitrous acid in the extraction feed. The nitrous acid acts as 
“redox reagent” for Pu(IV) in the stripping bank and in the extrac- 
tion feed. The practical applicability of this process was experimen- 
tally proved by both batchwise extraction and flowsheet studies with 
miniature mixer-settlers. The addition of 0.1 mol/I of nitrous acid to 
the extraction feed caused about half of the nitrous acid initially 
added to be loaded on the TBP and be carried toward the stripping 
bank. Over 99.9% of Pu including 40% of Pu(III), is stripped under 
the conditions of 0.3 N HNOs, 0.008 N HNOz, and with a flow ratio 
of 1.4 (aq./org.). Basic studies related to the above flowsheet were 
also made on the extraction of nitrous acid with TBP and the 
reduction of Pu(IV) with nitrous acid. The redox potentials were 
also calculated. 


45135 Determination of tritium concentration in 
liquid waste by vacuum freeze distillation. Tachimori, S. (Jpn At 
Energy Res Inst, Ibaraki-ken). J. Nucl. Sci. Technol. (Tokyo); 13: No. 
8, 442-448(Aug 1976). 
The vacuum freeze distillation method was successfully ap- 
pl lied to the preparation of radiochemically pure water samples used 
‘or determining the tritium concentration in highly aneaies liquid 
waste produced in nuclear fuel reprocessing. This method yielded a 
decontamination factor exceeding 105 for radioruthenium and other 
long-lived fission products. The isotope effect on the tritium concen- 
tration was corrected by applying an enrichment factor determined 
from experiment. A small portion of the high level liquid waste 
solution was taken from the Reprocessing Plant of the Japan Atomic 
Energy Research Institute, neutralized with 2 N sodium hydroxide, 
and subjected to the vacuum freeze distillation. The distillate was 
subsequently analyzed for tritium by liquid scintillation counting. 
The tritium concentration in the waste solution was found to be 
approximately 0.13 4Ci/ml, which corresponded to about 70% of 
the total tritium contained in the original spent fuel rods. 7 refs. 


45136 Air sparge batch contactor for solvent extraction process- 
ing of mixed actinide residues. Navratil, J.D.; Leebl, R.G. (Rockwell 
Int Corp, Golden, Colo). J. Nucl. Sci. Technol. (Tokyo); 13: No. 9, 
527-528(Sep 1976). 

Anion exchange and peroxide percipitation are used at Rocky 
Flats to recover and purify plutonium from elemental impurities. 
Recovering plutonium from mixed plutonium-uranium residues is 
accomplished more efficiently by solvent extraction methods than by 
either anion exchange or peroxide precipitation; however, no small- 
scale solvent extraction equipment has been available at Rocky Flats 
for the separations. The discussion concerns the use of existing, 
critically safe, 16 1 ion exchange columns and 76 cm high for solvent 
extraction batch contactors. 3 refs. 


45137 (U,Pu)O2 particle fuel for plutonium recycling in light 
water reactors. Lahr, H. (Gelsenberg A.G., Essen (Germany, F.R.); 
Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Germany, 
F.R.)). CZ-Chem.-Tech.; 5: No. 12, 485-487(Dec 1976). (In German). 
5 figs.; 6 refs. 
Plutonium recycling in LWRs promises 
production, economy and performance if particle-shaped 
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The fuel is produced accordin thy anon ized precipitation process 
in which the initial products are the metal nitrate solutions 
occuring in reprocessing. The process is pe Aa simple to auto- 
mate, thus the high radiation exposure to — especially = 
multiply recycled plutonium can be reduced. Cost 

the pellet production showed, according to ae erence a 
advantages favouring the kernels of 12 * over 30%. Numerous 
irradiation tests exhibited no disadvantages of this fuel variant in 
performance. Little mechanical interactions and a good heat transfer 
between cladding tube and fuel are two features of the particle 
column which are particularly favourable at high burn-ups and with 
changing rod load. Due to the advantages described, due to the 
higher plutonium production in the future and not lastly due to the 
posibility of its being, in principle, applicable in the thorium cycle of 
a high temperature reactor, plutonium-contained particle fuel offers 
an interesting trend of development with potential advantages. 


45138 Plutonium is an energy resource. Koch, L.J. Nucl. News; 
20: No. 2, 42-44(Feb 1977). 

The need for development of fuel cycle technology to recov- 
er plutonium from spent reactor fuels is indicated; and the impor- 
tance of plutonium as a virtually inexhaustible energy resource is 
stressed. Arguments against reprocessing are discussed, and the 
oy uences of failure to make use of plutonium are outlined. 

DA 


45139 Public issues of fuel and radioactive waste 
disposal. Levenson, M. (Electric Power Research Inst., Palo Alto, 
CA); Zifferero, M. Nucl. News; 20: No. 2, 45-48(Feb 1977). 

From ANS/ENS winter meeting of the international confer- 
oe world nuclear energy; Washington, DC, USA (14 Nov 

American and E public opinion concerning spent fuel 
reprocessing and radioactive waste disposal are discussed. Various 
attitudes towards the issues are appraised and an attempt is made to 
determine the origins of the public reactions. The necessity of a 
pg = — assessment of the risks versus benefits is advocat- 

A 


45140 Reprocessing: how necessary is it for the near term. Metz, 
W.D. Science; 196: No. 4285, 43-45(1 Apr 1977). 

The ar; t of the values of rep: spent reactor 
fuels versus the risks of plutonium proliferation is detailed. A brief 
history of reprocessing efforts and a brief description of the purex 
process is presented. The economic advisability of reprocessing is 
questioned. It is argued that technology used for reprocessing pre- 
sent spent fuels would not be applicable to reprocessing breeder 
reactor fuel; therefore, reprocessing present fuels could not be con- 
sidered valuable experience for reprocessing breeder fuels. (DDA) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 45147 


45141 (BNWL—2066) Overview of transportation in the nuclear 
fuel cycle. Rhoads, R.E. (Battelle Pacific Northwest Labs., Richland, 
Wash, (USA)). May 1977. Contract EY-76-C-06-1830. 66p. Dep. 
NTIS, PC A04/MF AO1. 

This document presents a review of current 
regulations, a description of transportation systems currently in use, 
: discussion of systems vt are —— to be developed in the 
uture and a projection of shipments and shipping distances through 
the year 2000. (LK) 


(ERDA—77-25) LWR spent fuel disposition capabilities, 
1977—1986. 1977 edition. (Energy Research and ens sae Ee 
ministration, Aiken, S.C. (USA). River Operations Office’ 

May 1977. ob Dep. NTIS, PC A02/MF AO1. 

report presents a compilation of data depicting the 
national ight we water reactor spent fuel disposition situation through 
1986 on utility and spent fuel storage industry forecasts and 
plans as of April 1, 1977. Also provided is a comparison of 1977 
projections with similar projections as of January 1, 1976. 


45143 (GA—14353) Conceptual design report for HETP radioac- 
tive feed material shipping equipment. Burgoyne, R.M.; Steeger, E.J. 
(General Atomic Co., San Diego, Calif. (USA)). Apr 1977. tract 
EY-76-C-03-0167-PRJ-53. 85p. Dep. NTIS, PC A05/MF AOI. 

The continuing development of the HTGR fuel reprocessing 
flowsheet requires demonstration of selected processes in a highly 
radioactive environment. The Hot Engineering Test Project 
(HETP) has been designated for this purpose. Irradiated Fort St. 
Vrain fuel has been selected as the primary “hot” feed material for 
this program. This requirement establishes the need for licensed 
shipping equipment to transport the feed material between the 
sto’ facility in Idaho to the Hot Engineering Test Facility 
(HE sited at ORNL. This report documents the conceptual 
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design studies which have been performed to define the shipping 
equipment and identify requirements for equipment and interfaces at 
the support facilities. 


45144 sete ite RADTRAN: a computer code to ana- 
lyze of radioactive material. Taylor, J.M.; Daniel, S.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1977. Contract 
EY-76-C-04-0789. 96p. Dep. NTIS, PC A0S/MF 

A computer code is presented which predicts the environ- 
mental impact of any specific scheme of radioactive material trans- 
— Results are presented in terms of annual latent cancer 

talities and annual early fatility probability resulting from exposure, 
during normal transportation or transport accidents. The code is 
developed in a generalized format to permit wide application includ- 
ing normal transportation analysis; consideration of dhomaibean: and 
detailed consideration of specific sectors of industry. 


45145 Method and device for closing a receptacle for radioactive 
wastes. Meyer, A. (to Groupement pour les Activities Atomiques et 
Advancees "GAAA”). US Patent 4,016,096. 5 Apr 1977. Priority 
date 2 Oct 1974, France. 

The closing meth comprises the installing, on the inside rim 
of the barrel, of a seal having multiple beads and, after filling, the 
applying of a first hollow lid driven into the barrel down to the level 
of the seal, then the installing of a conventional flat lid in —- 


shape. Application is possible to the transporting of any particularly 
toxical or radioactive substances. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 45500 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 45123, 45128, 45139, 45189, 
45864, 46709 


45146 (ARH—1888) Soil moisture studies based on wells at 32- 
49 coordinates. Brownell, L.E. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). 12 Jan 1971. Contract EY-76-C-06-2130. 
37p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported in a limited study to measure the soil- 
moisture relationships at the Hanford site. Some of the tests have 
been conducted or are in progress using soil samples from a site 
located at the 32-49 Hanford Coordinates. Sections are included on 
original studies on well 32-49A, tritium assays of soil samples from 

s at 32-49 coordinates, installation of sensors to the water table, 
and soil-moisture models. (JRD) 


45147 (ARH-CD—804) 244-S Catch Station conceptual design 
report. Garfield, J.S. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). 15 Oct 1976. Contract EY-76-C-06-2130. 21p. Dep. 
NTIS, PC A02/MF AO1. 

The faciliies described will provide a direct route from the 
241-S-151 and 241-U-151 Diversion Boxes to the 241-SY Tanks. The 
244-S Catch Station will consist of a 20,000 gallon primary tank 
contained within a concrete vault lined with carbon steel. Encased 
three-inch carbon steel process lines will be extended to the catch 
station pump pit from the 241-SY Tank Farm, the 241-S-151 Diver- 
sion Box and the 241-U-151 Diversion Box encasement. The facility 
will have its own ventilation system for exhausting the primary tank 
and the annulus area. A small instrument shack will house locally 
mounted instrumentation and controls. Existing designs for Project 
B-103 will be used where similarities exist (H-2-38200). The project 
is expected to cost $1,900,000 and require 19 months for the initi- 
ation of Title I design until construction is complete. 

45148 (BNWL—2185) Order of magnitude cost erpraisal for 
selected aspects of clad waste Zima, G.E. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Feb 1977. Con- 
tract EY-76-C-06-1830. vp. Dep. NTIS, PC A04/MF AOI. 

A simple formula, incorporating the fixed charge rate princi- 
ple, is applied to a clad waste management exercise involving 
densification, canning, transportation and salt disposal. For the pur- 
pose of comparison with the bulk of published nuclear waste man- 

it costs, cost and fixed c’ 
ly the period 1970 to 1973 are thin the context of this order 
of magnitude appraisal, densification displays some cost advan 
reflected principally in the transportation cost. Dependent on 
degree of densification, above a certain clad waste generation rate 
the transportation savings may be expected to exceed reasonable 
densification costs. There is no explicit consideration of the decon- 
tamination step in this appraisal. The limited accessibility of surface 
effect decontamination to internal transuranic and activation product 


influence of decontamination on 
the transportation and disposal costs. Decontamination may, howev- 
er, have a significant effect on the ease of establishing a practicable 
containment envelope of high reliability throughout the clad waste 
history. A brief comparison is made of clad waste management costs 
with the major costs of the nuclear power economy. compari- 
son implies a virtually unlimited technical latitude for clad waste 
treatment in accommodating the public safety without significant 
perturbation of nuclear power costs. It is submitted that clad waste 
management optimization will be under the primal constraint of 
maximizing thelong term public safety, with economic analysis 
useful only as a discriminator between waste handling alternatives of 
sensibly equivalent containment qualities. Some areas of clad waste 
treatment meriting increased attention are noted. 


45149 (CONF-761075—) Proceedings of conference on public 

issues in nuclear waste management. (Mitre Corp., te eet 
Va. (USA)). 1976. Contract NSF-C-1044. 379p. Dep. NTIS, PC 
A17/MF AOl1. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 

This conference was designed to provide a public forum in 
which to identify and discuss the legal, institutional, social, environ- 
mental, and other public policy issues relating to nuclear waste 

ement. This volume is a comprehensive synthesis of the 
speec pa and discussions during the plenary and luncheon 
sessions. Preli goals are proposed for nuclear waste manage- 
ment. home abstracts were prepared for the ten papers. (DLC) 


45150 (CONF-761075—, pp 15-27) ERDA waste management 
program. Kuhlman, C.W. 1976. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 


In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

The ERDA commercial waste program is summarized. It 
consists of three : terminal storage, processing, and preparation 
of the Generic Environmental Impact Statement. Emplacement in 
—— formations is the best disposal method for high-level waste; 

— ation would be essentially zero, as it was in the Oklo event. 
Solidification processes are needed. Relations with the states, etc. are 
touched upon. (DLC) 


45151 (CONF-761075—, pp 27-34) Nuclear waste management: 
options and implications. Bartlett, J.W. 1976. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 

In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

This paper addresses three topics relevant to the technology 
of waste management: an overview describing the types of waste 
and the status of technologies used to manage them, a review of 
ao waste management, and final disposition of the waste. 

L 


45152 (CONF-761075—, pp 56-77) Psychological factors in the 
perception and acceptablilty of risk: implications for nuclear waste 
management. Slovic, P. (Decision Research, Eugene, OR). 1976. 

From Conference on public policy issues in nuclear waste 

ore nape ts Des Plaines, Illinois, United States of America (USA) 
1976). 

In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

Public perception and tance of nuclear energy is now 
the most critical question concerning the future of nuclear energy. 
This is a review of the the dynamics of societal risk taking as applied to 
nuclear power. It is shown that the human intellect is not well 
equipped for making decisions about risky activities. Risk-benefit 
relations are discussed. Some of the possible reasons why nuclear 
power is presently unpopular are described. Responses to a Battelle 
questionnaire on attitudes toward nuclear waste disposal are dis- 
cussed. (DLC) 


45153 (CONF-761075—, 78-88) Goals for a waste manage- 
ment system: a task force report. Bishop, W. 1976. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 


of conference on public policy issues in nucle- 
ar waste 

This task force set out in a holistic way to study societal 
concerns regarding nuclear waste management, and to seek places 
where the technology interacts with our social system. The proce- 
dures involved in the ae - safe waste management are outlined 
and the organizations needed to carry them out are considered. The 
task force concluded that the needs for disposing of the present 
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waste should not dictate the nature of the systems to be designed for 
the future wastes, and that budgetary considerations should not slow 
down the waste management in the second time frame (wastes no 
longer being produced). Other desirable _— such as independence 
of waste management system regarding stability of social institu- 
tions, are also discussed. (DLC) 


45154 (CONF-761075—, pp 124-128) —— among waste 
management alternatives: relevant criteria and their implications. 
Sharefkin, M. 1976. 

From Conference on public policy issues in nuclear waste 

ment; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 

In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

Two broad goals of nuclear waste management are cost 
effectiveness (economic efficiency) and intratemporal/intertemporal 
fairness or equity (not imposing unreasonable burdens on future 
generations). These two goals are conflicting, and their trade-off is 
the subject of this paper. (DLC) 


45155 (CONF-761075—, pp 176-181) Institutional arrangements 
for radioactive waste management. Willrich, M. 1976. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 

In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

The existing organizational structure and regulations for man- 
agement of high-level and TRU wastes are likely to become ineffec- 
tive if left unchanged. Recommendations for institutional reforms 
include the establishment of a National Radioactive Waste —_ 
in the U.S. and of an International Radioactive Waste 
under IAEA. (DLC) 


45156 (CONF-761075—, pp 221-230) ag ethical and moral 
issues in the implementation of radioactive waste management objec- 
tives. Abrahamson, D.E. 1976. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 

In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

To date, the management of nuclear waste has included 
sizable releases to the environment. The economic result of these 
releases is opposed by the ethical issue. Questions of who will be 
responsible for the wastes are asked. The danger of trusting the 
experts is pointed out: information is withheld, data are suppressed, 
etc. The nuclear industry needs to restore confidence, but restoring 
competence must come first. (DLC) 


45157 (CONF-761075—, pp 231-243) Interactions between sci- 
entific experts and lay public in implementation of nuclear waste 
management goals. Skolnikoff, E.B. 1976. 

From Conference on public policy issues in nuclear waste 
management; Des Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 

In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

Agreement by experts on the risks of a technology is not to be 
expected, since future results are necessarily uncertain. Access to 
relevant information and analysis is necessary for effective participa- 
tion of interested parties. The goal of making good decisions on 
waste management can be sania if the atone are done: open 
policy discussions, involvement of other institutions, outside reviews 
of major policy analysis, public forums, continuing regulation/con- 
trol, institutions outside the government, etc. (DL 


45158 (CONF-770512—8) Cost-benefit analysis for management 
of low-level radioactive waste. Jacobs, D.G. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 1lp. Dep. 
NTIS, PC A02/MF 

From Symposium on management of low level radioactive 
by Atlanta, Georgia, United States of America (USA) (23 May 


There are several types of cost-benefit analyses that can be 
used in evaluating a technical activity such as waste management. A 
direct comparison can be made of the benefits to be gained versus 
the costs to be accrued. If the balance is favorable, the activity is 
considered to be acceptable. In many cases, however, a number of 
alternatives may be available requiring a comparative cost-benefit 
analysis so that the most favorable option is chosen. After the basic 
option is chosen, a further analysis is required in which additional 
control technologies can be considered to further reduce specific 
types of impact; this represents a differential cost-benefit analysis or, 
perhaps more properly, a study of cost-effectiveness. Also, because 
of the wide variety of parameters that go into a cost-benefit analysis 
and the range of value judgements that may be applied by different 
interest groups, it is likely that each additional increment of technol- 
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ogy will have a slightly different balance point. Factors and impacts 
that need to be considered in management of low-level wastes will 
be discussed and a simplified example will be used to demonstrate 
the difficulties that may be encountered. 


45159 (CONF-770512—9) Origin and characteristics of low-level 
nontransuranic waste from the nuclear fuel cycle. Alexander, C.W.; 

Blomeke, J.O. (Oak Ridge National Lab., Tenn. (USA)). 1977. 

Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AOI. 

From Symposium on management of low level radioactive 
ag Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

Low-level nontransuranic wastes are generated in all nuclear 
fuel cycle operations. While the activity levels and radiotoxicities of 
these effluents are —— of a lower magnitude than other fuel 
cycle wastes, their large volumes and their appearance throughout 
the fuel cycle make their management a very real concern regardless 
of the fuel cycle option being considered. Low-level nontransuranic 
wastes are defined here as wastes that contain less than about 10 nCi 
of long-lived alpha radiation per gram and have gamma radiations 
low enough to — only minimal biological shielding and remote 
handling. Wastes from uranium mining and milling, UFs conversion, 
enrichment, fuei fabrication, and fuel reprocessing are examined with 
respect to their radionuclide content, volume, and chemical compo- 
sition. Projections of total quantities through the end of this century 
are also presented. Fuel cycles based on recycling only uranium, and 
on recycling both uranium and plutonium, are considered. 


45160 (LA-UR—17-1195) Review of radioactive liquid waste man- 
agement at Los Alamos. Emelity, L.A.; Buchholz, J.R.; McGinnis, 
P.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
W-7405-ENG-36. 44p. (CONF-770512—1). NTIS, MF AOl. 

From Symposium on management of low level radioactive 
im Atlanta, Georgia, United States of America (USA) (23 May 

This paper describes in detail the management of radioactive 
liquid wastes at the Los Alamos Scientific Laboratory, bringing 
previous reports up-to-date and discussing recent changes and pro- 

improvements. The wastes originate in a variety of research 
and development activities and are all in the low-level category. 
Their management, however, commands a considerable effort be- 
cause of large volumes and the presence of transuranic radionu- 
clides. Technical concerns have created increasing pressures for 
reduction of activity levels in discharges with transuranics being of 
Pp importance. Though present treatment facilities are highly 
efficient, continuing efforts are being made to improve them. Exten- 
sive networks of sewers form the primary collection systems which 
deliver the wastes to two treatment facilities. Ferric hydroxide 
precipitation processes at both plants concentrate the alpha radioac- 
tivity into sludges which are dewatered at one facility and mixed 
with cement at the other. The sludges are packaged for storage or 
burial depending upon whether their transuranic radionuclide con- 
tent is above or below the 10 nCi/g level. The paper reviews plans 
which are in progress to upgrade both collection and treatment 
systems to meet proposed and expected requirements. 


45161 (MIT-EL—76-011) Radioactive waste management and 
regulation. Willrich, M. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). Dec 1976. Contract EX-76-C-01-2295-014. 
168p. Dep. NTIS, PC A08/MF AO1. 

The following conclusions are reached: (1) safe management 
of post-fission radioactive waste is already a present necessity and an 
irreversible long-term commitment; (2) basic goals of U.S. radioac- 
tive waste policy are unclear; (3) the existing organization for 
radioactive waste management is likely to be unworkable if left 
unchanged; and (4) the existing framework for radioactive waste 
regulation is likely to be ineffective if left unchanged. (LK) 


45162 (ORNL/Sub—75/38283/3) Salt dissolution in oil and gas 
test holes in central Kansas. Part III. Salt dissolution oil and gas test 
holes in the Chase-Silica Oilfield, Barton and Rice Counties, central 
Kansas. Walters, R.F. (Walters Drilling Co., Wichita, Kans. (USA)). 
Jun 1975. Contract W-7405-ENG-26-Sub-78X-38283V. 60p. Dep. 
NTIS, PC A04/MF AO1. 

In the 135.3 square mile area of the Chase-Silica Oilfield, 
Barton and Rice Counties, Kansas, all of the 4,845 oil and gas test 
holes drilled completely through the Hutchinson Salt Member of the 
Permian Wellington Formation encountered at depths near 900 feet 
on the east to near 1000 feet on the west. No salt dissolution takes 
mene after drilling ceases in either cased oil wells or dry holes, 

owever plugged or if plugged ai all, because fresh water aquifers in 
Quaternary and Cretaceous are sealed off by surface casing perma- 
nently cemented in place and plugged internaliy. Exceptions to this 
statement are three holes where excessive post-drilling salt dissolu- 
tion caused slow surface subsidence. In the Panning No. 11-A which 
drilled 90 feet of alluvial sand and gravel, subsidence was followed 
by 12 hours of sudden dramatic collapse during which the cone 
shaped hole swallowed a 500-barrel redwood tank, four large con- 
tig comers, ond sll evidence of 159 fost of inch 
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coment, place, leaving a circular lake 300 feet in diameter 
whic is still 64 feet deep sixteen years later. These three subsidence 
areas, studied in detail, involve salt water disposal (SWD) wells 
moving large volumes (100+ barrels water per hour or 70+ gallons 
per in ew of corrosive brine, undersaturated as to chlorides, into 
an excellent outlet reservoir, the Arbuckle dolomite, permitting 
brine flow across the salt face through casing leaks caused by 
corrosion. The head differential of about 800 feet plus the gravity 
drop to 3500 feet provided a tremendous —— a. 694 
letion; they average only barrels of oil per day per w 

(BOPDPW). With the holes as now required 
under state supervision, it is itional areas of 
surface subsidence will form. 


45163 (ORNL/Sub—4269/21) Experimental consolidation of 
granulated rock salt with application to sleeve buckling. Technical 
memorandum report RSI-0044, Hansen, F.D. (RE/SPEC, Inc., Rapi 
City, S.Dak. (USA)). 5 Apr 1976. Contract W-7405-ENG-26-S 
4269. 45p. Dep. NTIS, PC A03/MF AO1. 

Quasi-static and creep consolidation tests have been per- 
formed in order to determine the compressibility of granulated rock 
salt when subjected to uniaxial deformations. purpose of this 
analysis is to evaluate the force-displacement characteristics of rock 
salt that may be used as a backfill material around waste canister 
sleeves. The test set-up involved placing rock salt pellets in a thin- 
walled steel cylinder and a pay nie a uniaxial load which compressed 
the salt while allowin; teral movement. Tests were run at room 
temperature, 100 and 00°C and consolidated to uniaxial stress levels 
between 1000 and 4000 psi. Axial force, displacement and time were 
monitored during each test and the relationships have been evaluat- 
ed. In ular, compressibili ~ of the rock salt is not drastically 
effected by the temperature differences, nor is there an — 
difference between the consolidation tests that were allowed to 
creep and those that were tested quasi-statically. On the basis of 
experimental data relating volume change to uniaxial stress, the 
pressure on the waste canister sleeve has been shown to be a 
nonlinear function of drillhole displacement. For a proposed in situ 
field test geometry, a 16 inch drillhole and a canister with a 12.75 
inch O.D., the —_—— necessary to buckle the canister sleeve will 
develop when the drillhole closes diametrically 0.5 to 0.6 inches. By 
the nature of this experimental effort, the results obtained 
vative. 


45164 (ORNL-tr—4302) Production, disposal, and relative toxic- 
ity of long-lived fission products and actinides in the radioactive wastes 
from nuclear fuel cycles. Haug, H.O. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Heisse Chemie). 26 1975. 
Translation by E.G. Silver of KFix—2022. 190p. Dep. S, PC 
A09/MF AOl1. 

Chapters are devoted to the following topics: predicted future 
development of nuclear energy in the German Federal Republic and 
in Western Europe, fuel cycle variations and production of fission 
products and actinides in the radioactive waste from rep’ 
nuclear fuels, long-lived fission products and actinides in the waste 
streams from the reprocessing of nuclear fuels, relative toxicity 
index, presently preferred waste concepts, and alterna- 
tive concepts for the elimination of igh level wastes. (LK) 


45165 Secure storage of radioactive waste. Dau, G.; Williams, R. 
(Battelle Pac Northwest Lab, Richland, Wash). EPRI J.; 1: No. 6, 6- 
14(Jul-Aug 1976). 

The federal government and the nuclear power industry have 
sponsored considerable research and development on nuclear waste 
management. The technical feasibility of several alternative ape 
es has been adequately demonstrated on at least a pilot scale for each 
required step, from the discharge of spent reactor fuel to the disposal 
of radioactive waste in terminal storage. Some or all of these steps 
have also been demonstrated in actual o ——— Among the several 

available for nuclear waste disposal, the most attractive 
alternative is a system that converts high-level liquid waste to a solid 
and immobilizes it in glass. Ultimate disposal, retrievably or perma- 
nently, would be in vaults cut into deep, dry, stable geologic 
structures such as granite, desert soil, or salt. This method is atrac- 
tive both because the technology is available today and because it 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 45173 


and waste progress report, April—June 1976. 
Colombo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 41p. Dep. NTIS, PC 

is pi ill initiate an independent study to measure 


45166 (BNL-NUREG—S50571) Properties of radioactive wastes 
containers. Quarterly 


f current and proposed radioactive waste packages. The initial 
will concern itself with solidified liquid concentrate and solid 

Coun generated as by-products of the liquid radwaste treatment 

systems in boiling waier reactors (BWR) and pressurized water 

reactors (PWR). The objectives and tentative schedule for this 
program are reviewed. Experimental formulations for the solidifica- 
tion of specified waste types with portland cement and urea-formal- 
dehyde are described. These formulations are based on information 
obtained from radioactive waste solidification services and laborato- 
ry trials and will be used in the production of specimens for testing 

purposes. A proposed static leach testing procedure is reviewed. The 
effect of the sampling interval on the release of strontium from 
portland type II cement was determined. These results indicate that 

a sampling frequency of once per gig --y reproducible results. 

Hydrostatic testing of DOT NIC DOT 17H carbon steel 55 

ion drums was performed. Removable head drums exhibited 
at the gasket at an average pressure of 16 psi and 1.3 psi for 

DOT 17C and DOT 17H drums, respectively. Closed losed head drums 

sustained higher pressures. Closed head drum leakage occurred 

along the top head seam which unrolled as the drum head deformed 
under increasing hydrostatic pressure. The weight loss upon expo- 
sure to ambient air and unnotched Izod impact strength as a function 
of weight loss for urea-formaldehyde specimens were determined. 


45167 (CONF-770512—6) Low level radioactive liquid waste 
treatment at ORNL. Robinson, R.A.; Lasher, L.C. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AOI. 

From Symposium on management of low level radioactive 
waste; Atlanta, Georgia, United States of America (USA) (23 May 


1977). 

A new Process Waste Treatment Plant has been constructed 
at ORNL. The wastes are processed through a precipitation-clarifi- 
cation step and then through an ion exchange step to remove the 
— activity in the waste before discharge into White Oak 

Tee! 


a (LA-UR—77-415) Design considerations for incineration 
of transuranic-contaminated solid wastes. Koenig, R.A. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
29p. (CONF-770310—1). Dep. NTIS, PC A03/MF AO1. 
From 83. national meeting of American Institute of Chemical 
Me 157; Houston, Texas, United States of America (USA) (20 
The Los Alamos Scientific Laboratory has established a de- 
velopment program to evaluate alternate production-level (100-200 
lb/hr throughput) volume reduction processes for transuranic-con- 
taminated solid waste. The first process selected for installation and 
study is based on controlled-air incineration. Design considerations 
leading to selection of feed preparation, incineration, residue remov- 
al, and off-gas cleanup components and their respective radioactive 
containment provisions will be presented. 


45169 (MLM—2423(OP)) Removal of plutonium and uranium 
from process streams using ultrafiltration membranes. Roberts, R.C.; 
Koenst, J.W. (Mound Lab., Miamisburg, Ohio (USA)). 1977. Con- 
tract EY-76-C-04-0053. 18p. (CONF-770512—3). Dep. NTIS, PC 
A02/MF AOl. 

From Symposium on management of low level radioactive 
waste; Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

A series of experiments using hollow fiber ultrafiltration 
modules was run on various Mound Laboratory waste streams 
contaminated with **Pu, *°°Pu, and **°U. These modules had 
various molecular weight cut-offs ranging from 2000 to 80,000. The 
types of waste solution studied consisted of waste water from the 
“hot” laundry, decontamination water from the Plutonium Process- 
ing (PP) Building, and influent to the Waste Disposal (WD) Build- 
ing. These experiments have shown that the ability to remove 
radioactivity is a function of the contents of the waste stream. This is 
due to the fact that the radioactivity in the waste water is in various 
forms (ionic, polymeric, colloidal, and adsorbed onto suspended 
solids). Removal of suspended or colloidal material was very high, 
while removal of ionic material was very low. The best case proved 
to be the laundry waste water which yielded a rejection of radioac- 
tivity up to 99.8%, with a product concentration of <0.1 dis/min/ 
ml. The worst case was decontamination water which yielded a 

tion of radioactivity of 85 to 88% with a product concentration 
O66 66 to 229 dis/min/ml (initial feed was 1440 dis/min/ml). Typical 
WD influent showed a rejection of radioactivity of 90 to 98% and a 
product concentration of from 7 to 100 dis/min/ml, depending upon 
initial concentration and the nature of the waste stream. 


45170 ae a Evaluation of organic and inorganic 
adsorbents for the removal of uranium and plutonium from 
streams. Herald, W.R.; Koenst, J.W.; Luthy, D.F. (Mound Lab., 
Miamisburg, Ohio (USA)). 1977. Contract EY-76-C-04-0053. 17p. 
Dep. NTIS, PC A02/MF AO1. 
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Mound Laboratory is evaluating macroporous, ion exchange 
resins for the removal of plutonium, uranium, and various colloids 
from process waste treatment effluents. A number of organic ion 
exchange resins were evaluated for removal of #**Pu(IV), **Pu(VD), 
and *3U(VI) from water using batch isotherm tests. The capacit 
and equilibrium distribution coefficients were compared with eac 
other and with bone char, an inorganic adsorbent consisting of 
hydroxyapatite (HAP). The various types of adsorbents showed that 
the extent of removal and the equilibrium coefficients (Kd) were 
functions of pH. For removal of polymeric plutonium, *°*Pu(IV), 
the best results were achieved using the inorganic adsorbent, bone 
char (hydroxyapatite), at pH 7. However, macroporous, weak base, 
anion exchange resins also showed reasonable Kd values at pH 7. 
Therefore, the best removal of polymeric plutonium can be achieved 
using chemisorption or weak anionic exchange, indicatin 
strongly ionized anions. Excellent results for removal of 7°*Pu(V 
were achieved using macroporous, strong base, anion exchange 
resins and macroporous, strong acid, cation exchange resins. For 
removal of ionic ***U(VI), the strongly acidic cation exchangers 
gave the better results; the Kd values were on the order of 10? better 
than bone char. Again, performance was strongly dependent upon 
pH. Adsorbent resins which remove constituents by physical adsorp- 
tion did not perform well for uranium removal. 


45171 (RFP—2579) Recovery studies for plutonium machining 
oil coolant. Navratil, J.D.; Baldwin, C.E. (Utah Univ., Salt Lake City 
(USA). Dept. of Anthropology). 27 Apr 1977. Contract EY-76-C-04- 
3533. 1Sp. Dep. NTIS, PC A03/MF AO1. 

Lathe coolant oil, contaminated with plutonium and having a 
carbon tetrachloride diluent, is generated in plutonium machining 
areas at Rocky Flats. A research program was initiated to determine 
the nature of plutonium in this mixture of oil and carbon tetrachlo- 
ride. Appropriate methods then could be developed to remove the 
plutonium and to recycle the oil and carbon tetrachloride. Studies 
showed that the mixtures of spent oil and carbon tetrachloride 
contained particulate plutonium and plutonium species that are solu- 
ble in water or in oil and carbon tetrachloride. The particulate 
plutonium was removed by filtration; the nonfilterable plutonium 
was removed by adsorption on various materials. Laboratory-scale 
tests indicated the lathe-coolant oil mixture could be separated by 
distilling the carbon tetrachloride to yield recyclable products. 


45172 Heat transfer to bitumen in an agitated vessel 


bituminiza- 
tion of radioactive liquid wastes. Mitsuishi, N.; Yamanaka, A.; Hirose, 
K.; Yokoyama, H. (Kyushu Univ, Tokyo, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 13: No. 5, 268-270(May 1976). 

Results have verified the heat transfer characteristics related 
to mixing of bitumen by stirring in a heated vessel. It has been 
demonstrated that no technical difficulty should be encountered in 
handling the bitumen, and that bituminization by stirring in a vessel-- 


using an arrangement such as described in this paper--should prove 
useful for the treatment of radioactive wastes. 5 refs. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 45166, 46266, 46294, 46703 


45173 (ARH-LD—140(Rev.)) Retrievable surface storage facili- 
ty conceptual system design description. (Atlantic Richfield Hanford 
Co., Richland, Wash. (USA); Kaiser Engineers, Oakland, Calif. 
(USA)). Mar 1977. Contract EY-76-C-06-2130. 281p. Dep. NTIS, 
PC A13/MF 

The studies evaluated several potentially attractive methods 
for processing and retrievably storing high-level radioactive waste 
after delivery to the Federal repository. These studies indicated that 
several systems could be engineered to safely store the waste, but 
that the simplest and most attractive concept from a technical 
standpoint would be to store the waste in a sealed stainless steel 
canister enclosed in a 2 in. thick carbon steel cask which in turn 
would be inserted into a reinforced concrete gamma-neutron shield, 
which would also provide the necessary air-cooling through an air 
annulus between the cask and the shield. This concept best satisfies 
the requirements for safety, long-term exposure to natural phenom- 
ena, low capital and operating costs, retrievability, amenability to 
incremental development, and acceptably small environmental 
impact. This document assumes that the reference site would be on 
ERDA's Hanford reservation. This document is a Conceptual 
System Design Description of the facilities which could satisfy all of 
the functional requirements within the established basic design crite- 
ria. The Retrievable Surface Storage Facility (RSSF) is planned 
with the capacity to process and store the waste received in either a 
calcine or glass/ceramic form. The RSSF planning is based on a 
modular development program in which the modular increments are 
constructed at rates matching projected waste receipts. 


45174 (CONF-761075—, pp 130-138) Irreversibility and multi- 
plicity: two criteria for the disposal of nuclear wastes. Rochlin, G. 
(Univ. of California, Berkeley, CA). 1976. 
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From Conference on public policy issues in nuclear waste 
management; Plaines, Illinois, United States of America (USA) 
(27 Oct 1976). 


In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

Two criteria are suggested for comparing waste management 
methods: technical irreversibility and site multiplicity. These criteria 
can be used to reduce future risk in the face of inherent uncertainty 
and to provide for safe disposal without requiring guaranteed future 
ability to recognize, detect or repair areas of failure. (DLC) 


45175 (CONF-761075—, pp 182-190) Problems of organizational 
structure in the Federal/State system. Doub, W.O. 1976. 
From Conference on public policy issues in nuclear waste 


management; Illinois, United States of America (USA) 
(27 Oct 1976). 


In Proceedings of conference on public policy issues in nucle- 
ar waste management. 

The Federal/State interface mechanism in the radioactive 
waste disposal area is dysfunctioning, with resulting stalemate. Fed- 
eral licensing jurisdiction over the management of low-level wastes 
needs to be reasserted, with institutionalization of state participation 
in the decision making. (DLC) 


45176 (DP-MS—77-16) Exhumation test with aged radioactive 
solid wastes. Horton, J.H. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract E(07-2)-1. 
14p. (CONF-770512—2). Dep. NTIS, PC A02/MF AO1. 

From Symposium on management of low level radioactive 
by Atlanta, Georgia, United States of America (USA) (23 May 

The deterioration of solid radioactive waste buried in soil is 
an important consideration when estimating the migration of radion- 
uclides from the burial site, planning procedures for exhuming 
buried waste, and evaluating hazards caused by intentional or unin- 
tentional uncovering of the waste. This report presents observations 
during the excavation of low-level waste buried for 14 years in the 
humid environment of the Savannah River Plant. The radiation dose 
rates that were used to define the limits for low-level beta-gamma 
wastes were <50 mR/hr from an unshielded package or <50 mR/ 
hr at 10 feet from a truck load. The waste was buried in sandy clay 
soil trenches more than 20 feet above the water table and covered 
with soil soon after burial. Rainfall for the area averages 47 inches 
per year. Because of the higher water permeability in backfilled soil 
than in undisturbed soil, perched water was sometimes found in the 
bottom of some trenches. However, the duration and/or extent of 
perched water is limited so that most waste is not subjected to water- 
saturated soil. The waste uncovered included wood, steel, plastics, 
cotton cloth, rubber, and paper. Cardboard boxes not enclosed in 
plastic were the only materials that deteriorated visibly. Apparently, 
decades would be required for all cellulose materials to decompose; 
plastics, rubber, and metals will probably survive indefinitely. 


45177 (DPSPU—76-1-19) D2O tracer tests in tank 21. Tharin, 
D.W.; Beals, R.A.; Colberg, R.D. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Plant). Jan 1977. Contract 
E(07-2)-1. 17p. Dep. NTIS, PC A02/MF AO1. 

A D.0O tracer test was conducted in tank 21 by continuously, 
vaporizing D2O into the vapor space for one month. During tracer 
addition, condensate from the vapor space was analyzed and found 
to have a D2O content as high as 8.8 times natural occurrence. 
Concurrently, DzO concentration in the sump increased to 1.5 times 
natural occurrence. The presence of tracer in the sump with the 
short-response time is considered conclusive evidence that there is 
communication with the vapor space, and that condensation from 
the vapor space is the source of low level contamination in the sump. 


45178 (ORNL/Sub—75/38283/1) Salt dissolution in oil and gas 
test holes in central Kansas. Part I. beds in the subsurface in 
Russell, Lincoln, Ellsworth, Barton, and Rice Counties, central 
Kansas. Walters, R.F. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1975. Contract W-7405-ENG-26;SUB-78X-38283V. 116p. Dep. 
NTIS, PC A06/MF AO1. 

The Hutchinson Salt Member of the Permian Wellington 
Formation is described in a five-county study area of 4,000 square 
miles. Most of the 22,200 oil and gas test holes in the study area were 
drilled with fresh water, causing dissolution of the salt during 
drilling, commonly resulting in borehole enlargement to three times 
the diameter of the drill bit (some older rotary drilled holes have 
borehole enlargement up to 10 ft). After drilling ceases, no salt 
dissolution occurs in oil and gas test holes which have properly 
cemented surface casing protecting all aquifers above the salt. The 
conclusion is reached that extensive dissolution of the Hutchinson 
Salt in oil and gas test holes in central Kansas is a rare and unusual 
event in the 50-year history since the discovery of oil in Russell 
County in 1923. In only seven known instances (six of which are 
within the study area) did such dissolution lead to collapse and 
surface subsidence. With an estimated 72,000 holes drilled through 
the Hutchinson Salt Member within the State of Kansas, this is a 
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ratio of i for 10,000 oil and 
every 10, gas 


45179 SS Design aspects of the Alpha Re- 
pository. I. Preliminary results 

selection efforts. progress 
Gnirk, P.F.; Grams, W.H.; Zeller, T.J.; Ellis, D.B.; Pariseau, W.G.; 
Fossum, A.F.; Rati Hansen, F.D. (RE/SPEC, Inc., 
City, S.Dak. (USA)). r 1975. Contract W-7405-ENG-26-S 
4269. 138p. Dep. NTIS. ME A0l. 

Results of preliminary analysis of the stabili’ ee 
formations underlying Eddy and Lea Counties in New Mexico are 
a Methods and equipment for drilling canister emplacement 

in these formations were evaluated along with methods for 
excavating storage areas and rt of the excavated salt. Pro- 
gress during the period is repo in chapters on geological and 
rock properties at the repository site, preliminary mine layout, basic 
requirements for repository e, excavation geometries, drill selec- 
tion, excavation systems, and safety requirements. (JRD) 


45180 (ORNL/Sub—4269/10) pep = aspects of the Alpha Re- 
pository: III. Uniaxial quasi-static and creep of the site 
rock. Technical memorandum report RSI-0029. Hansen, F.D.; 
P.F. (RE/SPEC, Inc., id City, S.Dak. (USA)). 30 Jun 1975. 
Contract W-7405-ENG-2 'UB-4269. 99p. Dep. NTIS, PC A0S/MF 


A0l. 

been tentatively sel at depths of 1,900, 2,100, and 2,700 ft in the 
massive salt formations underlying Eddy and Lea counties in New 
Mexico. The rock salt in the mining horizon at 1,900 ft exhibits 
average tensile and uniaxial compressive strengths of 200 and 2,445 
psi, while the rock salt in the 2,700 ft horizon is 20 to 35 percent 
stronger. The elastic constants were essentially identical for the two 
horizons, with an average Young's modulus of 1.94 x 10® psi and a 
Poisson's ratio of 0.33 to 0.34. anhydrite exhibits tensile and 
uniaxial compressive strengths of 830 and 13,085 psi, and its 
Poisson's ratio is 0.35, essentially the same as for rock salt, but its 
Y “s modulus is 10.2 x 10° psi, five times greater than that of rock 
salt. eneral, rock salt exhibits a type of bilinear stress-strain 
curve, with a discontinuity in slope occurring at about 750 psi. Rock 
salt appears to fail by crushing, rather than in an abrupt “brittle 
fracture” fashion. Anhydrite exhibits a linear stress-strain relation- 
ship, with abrupt and distinct failure at the level required for 
— Uniaxial creep tests were performed on oo from the 

ft and 2,700 ft horizons using stress levels of 750 and 1,500 psi 
from 30 to over 200 hours. Results indicate that, for a constant stress 
level, strain is a function of time to the power of 0.20 to 0.24 and 
strain appears to be a nonlinear function of the deviatoric stress. 
Neither steady-state nor tertiary creep was observed. (DLC) 


45181 13) Design of the Alpha Re- 
pository: VI. Selection and cost analysis of large hole drilling equip- 
ment. Ellis, D.B.; Grams, W.H. (RE/SPEC, Inc., des ee S.Dak. 
(USA)). 30 Jun 1975. Contract W-7405-ENG-26-SUB-4269. 72p. 
Dep. NTIS, PC A04/MF AO1. 

An evaluation of common drilling practices and techno 

and applicability of currently available drilling machinery in 
excavation of the canister emplacement holes for the Alpha Reposi- 
tory is presented. Sections are included on drilling system applica- 
tions, descriptions of drilling operations, and drill system perfor- 
mance. (JRD) 
45182 (ORNL/Sub—4269/20) Preliminary analysis of the po- 
tential for thermally-induced rock fracture around waste 
containers. Ratigan, J.L. (RE/SPEC, Inc., id City, S.Dak. 
(USA)). 25 Mar 1976. Contract W-7405-ENG- ; SUB-4269. S6p. 
Dep. NTIS, PC A04/MF ‘ 

The major results are: formu- 
lations relating the potential for thermally tad fracturing in the 
high-level radioactive waste repository concept to the elastic and 
thermal properties of the site rock and the depth of the excavation, 
and the recognition of a need to determine the actual “failure 
envelope” for any potential site rock in the laboratory and adjust the 

relations appropriately. Analysis of five rock types indi- 
cated that none would experience elastic/brittle failure due to the 
thermal stresses induced by the introduction of a 5 kW heat source. 
However, the rock strengths and elastic properties are laboratory 
values and not in situ values. (DLC) 


45183 (PB—260089) wastes. (Environmental Protec- 
C. (USA). Office of Solid Waste Man- 
(EPA/SW—138). NTIS, PC A03/MF 


The dangers and problems of hazardous wastes are described 
in this pictorial booklet that is part of the EPA solid waste manage- 
ment publication series. It is shown that how the nation’s hazardous 
wastes are managed or mismanaged is a crucial environmental issue 
with vast implications for public health and for the integrity of the 

systems on which man depends. The environmental folly 
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of dumping or 
economic imprudence of continuin 
sources as wastes. The public as well as 
of safe hazardous waste management. 


waste management complex at the Idaho National 
tory. Karlsson, D.W. (ed.). (EG and G Idaho, Inc., idaho Falls Falls 
(USA)). May 1977. Contract EY-76-C-07-1570. 163p. Dep. NTIS, 

toi bac! und radioactive waste management, 
physical characteristics of the site, radioactive waste management 
complex, waste management operations, and safety analysis are 
covered. (LK) 


repositories for radioactive wastes: certain rocks and 
mudstone. Piper, A.M. (Oak Ridge National Lab., Tenn. (USA)). 
Mar 1975. Contract W-7405-ENG-26;SUB-3745. 47p. Dep. NTIS, 
PC A03/MF 

This report summarizes the information available on meta- 
morphic rocks and mudstone in the Savannah River Plant reserva- 
tion. The extrapolation of the information to other areas containing 
the same rock types, for appraisal as potential repositories for 
radioactive wastes, is addressed. (DLC) 


45186 (Y/OWI/SUB—4310/2) Geologic feasibility of selected 
chalk-bearing sequences within the conterminous United States with 
regard to siting of radioactive-waste repositories. Gonzales, S. (Geor- 
ia Univ., Athens (USA). Dept. of Geology). Nov 1975. Contract 
-7405-ENG-26;SUB-4310. 6lp. Dep. NTIS, PC A04/MF AO1. 
Various — and hydrologic parameters are evaluated in 
relation to assessing the potential for repository storage of high-level 
radioactive wastes within several stratigraphic sequences dominated 
by chalks and chalky limestones. The former lithology is defined as a 
carbonate rock consisting mainly of very fine-grained particles of 
micritic calcite. Although chalks also contain coarser-grained i 
cles such as shells of fossil foraminifera and non-calcitic minerals like 
quartz, most contain more than 90 percent micritic material. The 
latter represents broken fossil coccolith plates. The chalk-dominated 
formations discussed are exposed and underlie two different physio- 
graphic provinces which nevertheless display a general similarity in 
both being regions of extensive plains. The Niobrara Formation 
occurs mainly within the Great Plains province, while the Austin 
Chalk of Texas and the Selma Group of Alabama and Mississippi are 
located in the western and eastern Gulf Coastal Plain, respectively. 
The preliminary assessment is that chalk-bearing sequences show 
some promise and are deserving of added consideration and evalua- 
tion. Containment for hundreds of thousands of years would seem 
possible given certain assumptions. The most promising units from 
the three studied are the Niobrara Formation and Selma Group. 
Regional and local conditions make the Austin more suspect. 


45187 Transuranic waste retrievable burial (22 May 1973) (Engi- 
neering Materials). (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). (CAPE—2571). 

2 drawings. 

Drawings are given depicting arrangements for the retriev- 
able burial of transuranic wastes. The wastes are stored in 55-gallon 
drums covered with a minimum of 4 feet back-fill. Typical cross 
sections of the burial trenches are shown. 


45188 Cooling of a storage vessel containing high-level radioac- 
tive wastes. Mitsuishi, N.; Ishiguma, K. (Kyushu Univ, Fukuoka, 
Jpn). J. Nucl. Sci. Technol. (Tokyo); 13: No. 4, 215-217(Apr 1976). 

High-level radioactive wastes (HLW’s) have an extremely 
high power density due to their decay heat, which makes it vitall 
important to take special precautions in their storage and y Moar 
The problem considered is the storage of HLW’s resulting from the 
reprocessing of spent fuels discarded from future fast breeder reac- 
tors. The paper draws attention to the advantage of storing solid 
radioactive waste in hollow cylindrical form, from the standpoint of 
decay heat removal, and to increase the volume of wastes to be 
stored in one block. 3 refs. 


industry must pay the costs 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 45144, 45176, 45190, 45967, 
46285, 46294, 46295 


45189 (TREE—1078) Environmental surveillance report for the 
INEL radioactive waste management complex. Annual report, 1976. 
Dolenc, M.R.; Janke, D.H. (EG and G Idaho, Inc., Idaho Falls 
(USA)). May 1977. Contract EY-76-C-07-1570. 26p. Dep. NTIS, PC 
A03/MF 

This report describes the environmental surveillance activities 
during 1976 at the two solid waste facilities of the Idaho National 
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Engineering Laboratory. The monitoring program encompasses pe- 
riodic and random sampling of air, water, and soil within and 
adjacent to the Radioactive Waste Management Complex and SL-1 
Burial Ground. It was found that operation of the Radioactive Waste 
Management Complex and SL-1 during 1976 had little radiological 
impact on the environment and radioactivity levels were shown to 
be within appropriate guidelines for worker safety. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 45184, 45671, 46577, 46579 


45190 (RFP—2523) Natural hazards that may trigger a radiolo- 
gical release from a piutonium facility. Selvidge, J.E. 
(Atomics International Div., Golden, Colo. (USA). wg ny 
Plant). 28 ad 1977. Contract EY-76-C-04-3533. 22p. Dep. NTI 

PC A02/MF AOl. 

Calculations show the probability of a tornado striking a 
plutonium area at Rocky Flats is 2.2 x 10~* per year. The source 
term (expected value of plutonium release) should such an event 
occur is calculated at 3.3 x 1077 . The source term for noe 
velocity, downslope winds is higher—2. 2 x 107° grams. The 
ability of a meteorite that weighs one or more pounds A ent A sa 
striking a plutonium area is estimated at 8.88 x 10°’ per year. 
Because of this small probability and the remote chance that a 

lutonium release would occur even if a meteorite hit occurred, the 
| sasee from meteorite impact is considered negligible. Conservative 
assumptions result in all calculated frequencies being almost certain- 
ly too high. Empirical observations have indicated lower frequencies 
than those calculated. 


REGULATIONS 
REFER ALSO TO CITATION(S) 45489 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 47049 


45191 (ANL—77-23) Experimental program for development 
evaluation of nondestructive assay techniques for plutonium holdup. 
Brumbach, S.B. (Argonne National Lab., Ill. (USA)). May 1977. 
Contract W-31-109-ENG-38. 9p. (NUREG—0236). Dep. NTIS, 
A03/MF 

An outline is presented for an experimental program to devel- 
op and evaluate nondestructive assay techniques applicable to 
holdup measurement in plutonium-containing fuel fabrication facili- 
ties. The current state-of-the-art in holdup measurements is re- 
viewed. Various aspects of the fuel fabrication process and the 
fabrication facility are considered for their potential impact on 
holdup measurements. The measurement techniques considered are 
those using gamma-ray counting, neutron counting, and temperature 
measurement. The advantages and disadvantages of each technique 
are discussed. Potential difficulties in applying the techniques to 
holdup measurement are identified. Experiments are proposed to 
determine the effects of such problems as variation in sample thick- 
ness, in sample distribution, and in background radiation. These 
experiments are also directed toward identification of techniques 
most appropriate to various applications. Also proposed are experi- 
ments to quantify the uncertainties expected for each measurement. 


45192 (BNL—50432) Effects of measurement errors on linear 
calibration equations. Suda, S.C.; Shepard, D.F. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Jul 1976. Contract EY-76-C-02- 
0016. 66p. Dep. NTIS, PC A04/MF AOI. 

This report summarizes the results of the developmental work 
in the area of statistical treatment of calibration data performed in 
the preparation of American National Standard N15.19. The effects 
of measurement errors in both the dependent and independent varia- 
bles in linear calibrations are studied by examining (1) a simulation 
model in which the lack of fit was zero with assigned known values 
of the measurement errors, (2) data from a laboratory calibration of a 

rocess vessel where the measurement errors are small compared to 
the lack of fit, (3) data from a process vessel calibration where the 
lack of fit can be removed through the use of a cubic equation, and 
(4) data from a process vessel calibration where the major error 
appears to be in the dependent variable. The effect of measurement 
errors on the estimation of the standard deviation of the slope is 
found to be highly dependent on the experimental design used and 
on the subsequent treatment of the data. 


45193 accent Steps. 2) Automatic duress alarm for pro- 
tection of special nuclear werd Cravens, M.N. Aug 1976. 
In Sandia technology. 
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An automatic alarm for wearing by guards is being tested 
which uses heart rate and skin conductance. Coded signals will be 


transmitted to a security control center. (DLC) 
45194 (SAND—76-0682) Simulation of personnel control sys- 
tems with the Insider Safeguards 


Boozer, D.D.; Engi 
(USA)). 1977. 
A02/MF 


Effectiveness Model (ISEM). 
D. (Sandia Labs., Albuquerque, N.Mex. 
tract EY-76-C-04-0789. 23p. Dep. NTIS, PC 


Nuclear safe systems are being designed to prevent 
theft or sabotage of radioactive material by persons employed in 
nuclear facilities. As incidents of terrorism have increased, the need 
for more advanced safeguards systems has been recognized. Dynam- 
ic simulation models have been found useful in determining relative 
safeguards system effectiveness. A simulation model which treats 
certain aspects of the insider lem is the Insider Safeguards 
Effectiveness Model (ISEM). report describes the model, dis- 
cusses its role in analysis and ane of safeguards systems, and 
explains the use of the model in conjunction with other models used 
for safeguards system design. Effectiveness results and sensitivities to 
safeguard system parameter variations are reported, and a compre- 
hensive example of ISEM use for a es facility is given. 


45195 (SAND—77-0487) Physical protection of nuclear facilities 
quarterly progress report, October—December 1976. Chapman, L.D. 
(ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1977. Con- 
tract EY-76-C-04-0789. 25p. (NUREG—0225). Dep. NTIS, PC 
A02/MF 

Activities included the p tion of presentations for the 
NRC review committee. Also, a raft program plan on the Protec- 
tion of Nuclear Materials for both ities and in-transit 
systems was submitted to the NRC. Other activities have focused 
primarily on the a ment of evaluation methodologies. These 
efforts have included the development of a computer graphics 
implementation of EASI (Estimate of Adversary Sequence Interrup- 
tion), engagement model developments, ISEM (Insider Safeguards 
Effectiveness Model) documentation, pathing algorithm improve- 
ments, and facility characterization methodology improvements. A 
large "effort has been expended in defining and interfacing with 
possible contractual support involvements. Areas of these pean 
ments include a generic safeguards data base, fault tree anal 
jem hysical protection modeling, human attribute de 
tion modeling, and safeguards network 

els. 


45196 Gamma-ray perimeter alarm system. Close, D.A. (Los 
Alamos Scientific Lab., NM). Nucl. Mater. Manage.; 5: No. 4, 32- 
38(Win 1976). 

From 18. annual meeting of the Institute of Nuclear Materials 
Management, Inc.; Washington, DC, USA (29 Jun 1977). 

A prototype perimeter alarm system using a beam of gamma 
rays from 137Cs is extremely sensitive to interruptions of the beam. 
Monte Carlo calculations indicate that a 1-Ci source is adequate to 

rotect an interval of 93 m. A gamma-ray source can easily be made 
bidirectional, which would allow none ok 200 m of ~—- to be 
guarded. A system using a gamma ray having an energy in the range 
of 500-1000 keV would result in a minimum number of false alarms 
per year. 


45197 Controllable unit concept as applied to a hypothetical 
tritium process. Seabaugh, P.W.; Sellers, D.E.; Woltermann, H.A.; 
Boh, D.R.; Miles, J.C.; Fushimi, F.C. (Mound Lab., Miamisburg, 
OH). Nucl. Mater. Manage.; 5: No. 4, 39-48(Win 1976). 

From 18. annual meeting of the Institute of Nuclear Materials 
Management, Inc.; Washington, DC, USA (29 Jun 1977). 

A methodology (controllable unit accountability) is described 
that identifies controlling errors for corrective action, locates areas 
and time frames of suspected diversions, defines time and sensitivity 
limits of diversion flags, defines the time frame in which 
through quantities of accountable material and by inference SNM 
remain controllable and provides a basis for identification of incre- 
mental cost associated with purely safeguards considerations. The 
concept provides a rationale from which measurement variability 
and specific safeguard criteria can be converted into a numerical 
value that represents the degree of control or improvement attain- 
able with a specific measurement system or combination of systems. 
Currently the methodology is being applied to a high-throughput, 
mixed-oxide fuel fabrication process. The process descrii is 
merely used to illustrate a procedure that can be applied to other 
more pertinent processes. 


ADMINISTRATIVE AND REGULATORY 


versaries to U.S. nuclear programs. 
x N.Mex. (USA)). 1977. Coameess EY-76-C-04-0789. 20p. 
(co! -770320—1). Dep. NTIS, PC A02/MF AO1. 
2. annual symposium on role bey in 
urity; Gaithersburg, Maryland, Uni' tates of America 
(23 Mar 1977). 
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Research and gage omy of physical protection elements 
and systems applicable to pode of nuclear facilities and 
materials include the characterization of potential threats to U.S. 
nuclear programs. RAND Corp. has iuvestigated several hundred 
incidents which involved activities of a type which can serve as 
analogs of potential threats to U.S. nuclear programs. This paper 
summarizes the data used by RAND and provides a listing of 
— adversary attributes » Morne from a historical-incident data 

The attributes are expressed in DLO) of the physical capabili- 


ties of a composite adversary group. 


FUSION FUELS 


PROCESSING 
REFER ALSO TO CITATION(S) 46992 


45199 apparatus for discrete par- 
ticles. Mayer, A. (to Ener mBy Research and Development Adminis- 
tration). US Patent 3,994, 30 Nov 1976. Filed date 11 Sep 1975. 


PAT-APPL-612,393. 

Method and apparatus are disclosed for electrolytically pro- 
ducing very uniform coatings of a desired material on discrete 
microsized particles. Agglomeration or bridging of the Fisentiy 
during the deposition process is prevented by imparting a su 
random motion to the particles that they are not in contact with a 

wered cathode for a time sufficient for such to occur. 4 claims, 2 


gures. 


45200 Method and apparatus for making uniform pellets for 
fusion reactors. Budrick, R.G.; King, F.T.; Martin, A.J.; Nolen, R.L. 
Jr.; Solomon, D.E. (to KMS Fusion, Inc.). US Patent 4,017,290. 12 
Apr 1977. Filed date 15 Apr 1974. 4p. 

A method and apparatus are described for making uniform 
pellets for laser driven fusion reactors which comprises selection of a 
quantity of glass frit which has been accurately classified as to size 
within a few micrometers and contains an occluded material, such as 
urea, which gasifies and expands when heated. The sized particles 
are introduced into an apparatus which includes a heated vertical 
tube with temperatures ranging from 800°C to 1300°C. The particles 
are heated during the drop through the tube to molten condition 
wherein the occluded material gasifies to form hollow microspheres 
which stabilize in shape and plunge into a collecting liquid at the 
bottom of the tube. The apparatus includes the vertical heat resistant 
tube, heaters for the various zones of the tube and means for 
introducing the frit and collecting the formed microspheres. 4 
claims, 2 figures. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


REFER ALSO TO CITATION(S) 45110, 46028 
excitation and separation method and 


45201 Isotope selective 

apparatus utilizing circularly pulsed radiation. Ducas, T.W. 
(to Massachusetts Inst. of Technology). US Patent 4,020,350. 26 Apr 
1977. Filed date 23 Jun 1975. 8p. 

The isotopes of a gas are separated by using a circularly 
polarized laser to excite a lower energy level to higher split interme- 
diate energy levels, a second laser pulse of the same circular polar- 
ization is applied to said energi gas at a time 7/Aw where 7A is 
the frequency splitting of intermediate levels, to excite the 
excited intermediate levels to a higher energy level where an ioniz- 
ing field ionizes the atoms or molecules in the higher level so that 

isotope. 


HEAVY WATER PRODUCTION 


45202 Dual temperature deuterium extraction process. Pauluis, 
G.J.C.A.; Miller, A.I. (to Atomic Energy of Canada Ltd.). US 
Patent 4,015,944. 5 Apr 1977. Priority date 19 Mar 1974, Canada. 6p. 

Described is a dual temperature isotope exchange process of 
os having a first stage comprising a hot and a cold tower with 
liquid and gas passing in countercurrent exchange relation therein, 
the gas being recycled from the top of the cold tower to the bottom 


of the hot tower via a humidifier section through which a liquid 

stream also passes, a dehumidifier between hot and cold towers 
through which both gas and liquid streams pass, the improvement 
comprising the feeding of the inlet feed liquid at a raised temperature 
to the top of the humidifier section that is, to a point between the 
liquid outlet of the hot tower and the liquid input to the humidifier 
and the recycling of a portion of the liquid leaving the hot tower to 
the top of the cold tower preferably via a cooling device. 


45203 Laser separation of deuterium. Vanderleeden, J.C. Laser 
Focus; 13: No. 6, 51-52, 54, 

ters and feasibility of laser isotope separation for 
the water are analyzed. (TFD) 


RADIATION SOURCES 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 45872 


45204 (AD-A—033443) Pilot plant facility for the production of 
tritium radioluminous sources. Final report. Doda, R.J.; Dooley, 
H.H.; McCoy, M.W. (American Atomics nay Tucson, ’Ariz.). 31 
1976. DAAK02-74-C-0147. 151p. NTIS, PC A08/MF 
AOl. 

Details concerning the construction, optimization and oper- 
ation of a pilot plant facility for the production of tritium radiolu- 
minous sources are presented. These sources are of the sealed, all- 
glass type which contain tritium gas and an internal phosphor 
coating. The facility has a capability of producing sources with a 
variety of shapes, sizes, and activity contents and provides advanced 
capabilities in the areas of reliability, uniformity and productive 
capacity. Information on Phase I (Construction of the Pilot Plant) 
and phase II (Optimization of the Pilot Plant and Limited Produc- 
tion) is presented. All aspects of actual experience gained in obtain- 
ing equipment, construction of the facility, optimization of the 
facility with respect to equipment and procedures, and production of 

a specified quantity of tritium radioluminous sources are covered. 
The major operations of this facility are divided into the following 
rimary sections: glass shaping, phosphor coating, radioactive gas 
illing, auxiliary sealing, and testing. The facility optimization proce- 
dures determined system operational parameters and physical bounds 
concerning tritium activity levels, volumes, sizes, shapes, and pro- 
duction rates. Also critical adjustments in the operation were identi- 
fied. Limited production (11, 900 specified tritium radioluminous 
sources) established the operational procedures. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 46056 


control of the cement industry). Abramson, I.G.; Pavlov, E.I.; Suda- 
kas, L.G. Leningrad; Stroizdat Leningradskoe Otdelinie (1975). 
152p. 

Information is presented on the following subjects: radioche- 
mical and other isotopic methods for testing cement mixtures; radioi- 
sotope applications for investigating industrial processes; nuclear- 
physical methods for checking cement production; safety of industri- 
al uses of radioisotopes; and the economic efficiency of using radioi- 
sotopes in the regulation and checking of production processes. 


45206 Radioizotopnaya tekhnika v povyshenii effektivnosti proiz- 
vodstva. (Radioisotopic techniques in increasing the efficiency of man- 
ufacturing). Tsymlov, D. M. Moscow; Atomizdat (1976). 72p. 

The economic efficiency of using radioisotope equipment for 
monitoring and regulating industrial processes was evaluated by the 
Radioisotope Instruments Research Institute at Riga. It was conclud- 
ed that radioisotopes are advantageous for use in the automation of 
many technological processes and that economy is achieved through 
reduction in raw material consumption, increased labor productivity, 
and improved product quality. 


ISOTOPIC POWER SUPPLIES 


45207 (MLM—2417) Study of the unusual failure of milliwatt 
generator strength members. Zielinski, R.E.; Stacy, E.; Burgan, C.E. 
(Mound Lab., Miamisburg, Ohio (USA)). 16 May 1977. Contract 
EY-76-C-04-0053. 16p. Dep. NTIS, PC A02/MF A0Ol1. 

In order to qualify Milliwatt Generator heat sources for an 
extended design life, multi-axial mechanical tests were performed on 
the strength member components. The results of these tests indicated 
that failure occurred predominantly in the middle of the weld ramp- 
down (down-slope) zone. Examination of the failure zone by stan- 


FUSION FUELS 4679 
6p. 
45205 Yaderno-fizicheskie metody v issledovaniyakh i kontrole 
tsementnogo proizvodstva. (Nuclear physical methods in the study and 
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dard metallographic techniques failed to indicate the cause of failure. 
A modified a erie utilizing chemical etching, scanning electron 
microscopy, and energy dispersive x-ray analysis was employed and 
dramatically indicated the true cause of failure, viz., inclusions in the 
parent material which were precipitated along the welds. As a result 
of the initial investigation, weld parameters for the heat sources were 
altered and preliminary tests on sample welds suggested that pulse- 
arc welding eliminate this type of failure. 


DESIGN AND FABRICATION 


45208 (BMI-X—679) Heat source component development pro- 
gram. Quaterly report, January—March, 1977. Pardue, W.M. 
(comp.). (Battelle Columbus Labs., Ohio (USA)). Apr 1977. Con- 
tract W-7405-ENG-92-TAS-94. 61p. Dep. NTIS, PC A04/MF AOl1. 

This is the third in a series of quarterly reports describing the 
results of several experimental programs being conducted at Battelle- 
Columbus to develop components for advanced radioisotope heat 
source applications. The heat sources will for the most part be used 
in advanced static and dynamic power conversion systems. These 
reports replace the informal monthly technical letter reports previ- 
ously prepared. The specific components development efforts which 
are described are: improved selective and nonselective vents for 
helium release from the fuel containment; an improved reentry 
member and an improved impact member, singly and combined. The 
unitized reentry-impact member (RIM) is under ake oe pom to be 
used as a bifunctional ablator. Finally, thermochemical supporting 
studies are reported. 


45209 (BNWL— 1845-32) Pacific Northwest Laboratory monthly 
report on the strontium heat source development program, Division of 
Nuclear Research and Applications for January 1977. Fullam, H.T. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Feb 
og Contract EY-76-C-06-1830. 23p. Dep. NTIS, PC A02/MF 
AOl. 

At Hanford, strontium is separated from the high-level waste, 
converted to the fluoride, and doubly encapsulated in small, high- 
integrity containers for subsequent long-term storage, The fluoride 
conversion, encapsulation and storage take place in the Waste En- 
capsulation and Storage Facilities (WESF). The encapsulated stron- 
tium fluoride represents an economical source of ®Sr if the WESF 
capsule can be licensed for heat source applications under anticipat- 
ed use conditions. The objectives of this program are to obtain the 
data needed to license ®SrF2 heat sources and specifically the 
WESF SrF, capsules. Research progress is reported on: (1) chemi- 
cal and physical properties of ®SrF2; (2) °SrF2 compatibility stud- 
ies; and (3) capsule qualification and licensing. 


45210 (BNWL— 1845-33) Pacific Northwest Laboratory monthly 
report on the strontium heat source development program, Division of 
Nuclear Research and Applications for February 1977. Fullam, H.T. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Mar 
a Contract EY-76-C-06-1830. 12p. Dep. NTIS, PC A02/MF 


At Hanford, strontium is separated from the high-level waste, 
converted to the fluoride, and doubly encapsulated in small, high- 
integrity containers for subsequent long-term storage. The fluoride 
conversion, encapsulation and storage take = in the Waste En- 
capsulation and Storage Facilities (WESF). The encapsulated stron- 
tium fluoride represents an economical source of ®Sr if the WESF 
capsule can be licensed for heat source applications under anticipat- 
ed use conditions. The objectives of this program are to obtain the 
data needed to license ®SrF2 heat sources and specifically the 
WESF SrF> capsules. Research progress is reported on; (1) chemi- 
cal and physical properties of °SrF2; (2) °SrF2 compatibility stud- 
ies; and (3) capsule qualification and licensing. 


45211 (DPST—77-128-3) Savannah River Laboratory monthly 

: 738Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Mar 1977. Contract 
E(07-2)-1. 32p. Dep. NTIS, PC A03/MF AO1. 

Progress in the Savannah River 7°*Pu Fuel Form Program is 
summarized. Goals of the Savannah River Laboratoy (SRL) pro- 
gram are: to provide technical support for the transfer of DNRA 

Pu fuel form fabrication operations from Mound Laboratory to 
new facilities being built at the Savannah River Plant (SRP), to 
provide the technical basis for 7**Pu scrap recovery at SRP, and to 
assist in sustaining plant operations. 


45212 Electric power generator. Carney, H.C. (to General 
gs Co.). US Patent 4,020,368. 26 Apr 1977. Filed date 23 Jan 
. 6p. 

An electric power generator of the type employing a nuclear 
heat source and a thermoelectric converter is described wherein a 
transparent thermal insulating medium is provided inside an encapsu- 
lating enclosure to thermally insulate the heat source and thermo- 
electric generator. The heat source, the thermoelectric converter, 
and the enclosure are provided with facing surfaces which are heat- 
reflective to a substantial degree to inhibit radiation of heat through 
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the medium of the encapsulating enclosure. Multiple reflective foils 
may be spaced within the medium as necessary to inhibit natural 
convection of heat and/or further inhibit radiation. 


HYDROGEN 


BIOSYNTHESIS 
REFER ALSO TO CITATION(S) 45223 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 45917 


PROPERTIES 
REFER ALSO TO CITATION(S) 45217, 45973 


45213 (AD-A—035486) Ignition, combustion, detonation, and 
quenching of reactive mixtures. Interim technical report 1 Apr 1975— 
31 Mar 1976. Edse, R.; Dhiman, O.; Marasco, E. (Ohio State Univ. 
Research Foundation, Columbus (USA)). Sep 1976. 80p. NTIS, PC 
A05/MF AOl1. 

The detonation induction distances in hydrogen-air mixtures 
are greatly shortened when the initial temperature of the explosive 
gas mixture is reduced. A new technique has been developed to 
calculate the effect of mixing of different gas jets on the final 
properties of the gas mixture. Flame speed measurements in large, 
nearly unconfined hydrogen-air mixtures revealed that the flame 
accelerates and that the speed increases with increasing volume of 
the explosive mixture. A shock tube has been set up to study the 
effect of a flame arrestor on the strength of a normal shock wave. A 
rectangular combustion chamber with windows is used to investigate 
the mechanism of deflagration quenching with various sponge and 
grid type flame arrestors. Further calculations have been made to 
determine the performance of supersonic ramjets. (Author) 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 45960 


PROPERTIES 


45214 Ai 


wood, J.B. (Massachusetts Inst. of Tech., Cambridge). Combust. Sci. 
Technol.; 15: No. 1-2, 1-10(1977). 

A model is presented by means of which the enthalpy (h) and 
density (rho) of the products of hydrocarbon-air combustion can be 
calculated as functions of pressure (P), temperature (T), and equiv- 
alence ratio (phi) for a given C:H ratio of the fuel, and N:O ratio of 
the oxidizer. By direct differentiation, the partial derivatives of h and 
rho with respect to P, T, and phi can also be calculated. Results of 
calculations using this model are compared with results from a 
detailed thermochemical equilibrium calculation incorporating over 
40 species, and it is shown that accuracy of the approximate model is 
acceptable over most conditions of interest in typical combustion 
calculations for a range of practical fuels. The principal advantage of 
this method is computational speed; it thus has obvious utility in, for 
example, internal combustion engine performance calculations. 


45215 Kinetics of the thermal oxidation of methane in a reactor 
treated with boric acid. I. Effect of temperature. Kegeyan, E.M.; 
Vardanyan, I.A.; Nalbandyan, A.B. (Inst. of Chemical Physics, 
mm Kinet. Catal. (USSR) (Engl. Transl.); 17: No. 4, 749-753(Jan 

Translated from Kinet Katal; 17: No. 4, 856-861(1976). 

The kinetics of the thermal oxidation of methane at atmo- 
spheric pressure in a reactor treated with boric acid was studied by a 
radical freeze-out method. A radical spectrum similar to that of HO2 
was obtained. It is shown that HO» radicals are important under the 
conditions employed. 


45216 Kinetics of the thermal oxidation of methane in a reactor 
treated with borid acid. II. Effect of concentration. Kegeyan, E.M.; 


mg relationships for the thermodynamic proper- 
es of hy —air combustion products. Martin, M.K.; Hey- 
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Vardanyan, I.A.; Nalbandyan, A.B. (Inst. of Chemical Physics, 
Kinet. Catal. (USSR) (Engl. Transl); 17: No. 4, 


" Translated from Kinet Katal; 17: No. 4, 862-865(1976). 

A radical freeze-out method was used to investigate the effect 
of reagent concentration on the kinetics of the thermal oxidation of 
methane in a reactor treated with boric acid. Under the experimental 
conditions an increase in the methane and oxygen content leads to a 
rise in the concentrations of methanol and methyl hydroperoxide. It 
is shown that the methanol yield is related to the yield of methyl 
hydroperoxide, an increase in the concentration of which is accom- 
panied by a corresponding rise in the methanol concentration. 


45217 Laminar velocities of multicomponent fuel-gas sys- 
tems. France, D.H.; Pritchard, R. (Univ. of Salford, Eng.). J. i 
Fuel; 50: No. 402, 5i- 55(Mar 1977). i 

The acquisition of reliable burning velocity data for multi- 
component fuel-gas mixtures is an important prerequisite in the 
development of an improved interchangeability prediction method 
for second-family gases. The nozzle burner/luminous cone angle/ 
laser-doppler anemometer measurement technique has been applied 
to representative multicomponent mixtures of methane/propane/ 
hydrogen. In addition to their intrinsic eg the multicomponent 
fuel gas data demonstrate the unreliability of existing empirical 
methods of predicting burning velocity. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 44757 


Hydrogenation of carbon to methane in reduced sponge 
iron, chromium, and ferrochromium. Qayyum, M.A.; Reeve, D.A. 
(Dept. of Energy, Mines and Resources, Ottawa). Carbon; 14: No. 4, 
199-202(1976). 

Hydrogenation of excess carbon to methane in reduced 
sponge iron, chromium and ferrochromium under isothermal and 
temperature-programmed conditions indicates that it is possible to 
control the residual carbon content of the metallized products which 
may be an advantage if further processing of the products is contem- 
plated. Hydrogenation starts above 800°C and a shrinking-core 
kinetic model fits the experimental data. The mean apparent activa- 
tion energy for the hydrogenation of residual carbon to methane in 
sponge iron, chromium and ferrochromium is 21 kcal/mole. 


45219 Catalysis of carbon monoxide and carbon dioxide methana- 
tion by CeAb, CeCo,, CeNiz, Co, and Ni. Luengo, C.A.; 
A.L.; MacKay, H.B.; Maple, M.B. (Univ. of California, San Diego, 
La Jolla). J. Catal; 47: No. 1, 1-10(Apr 1977). 

The catalytic activity of the three isostructural compounds 
CeAk, CeCoz, and CeNiz and of pure Co and pure Ni for the 
methanation of carbon monoxide and carbon dioxide was measured 
with a microcatalytic technique between 100 and 800°C. The CeCo2 
and CeNiz compounds decomposed during exposure to reaction 
conditions—CeCo» into a mixture of CeO2 and free Co, and CeNie 
into a mixture of CeO. and free Ni. In their decomposed states, 
CeCoz and CeNiz had activities for methanation which are compara- 
ble to those of pure Co and pure Ni, and they were generally more 
selective than pure Ni and pure Co towards the formation of 
hydrocarbons of molecular weight exceeding that of methane. Al- 
though the CeAk catalyst exhibited only moderate activity for 
methanation in comparison to the other catalysts which were investi- 
gated, it was the most stable with respect to sintering—diminution of 
its activity by sintering effects was observed only above 700°C. 
Arrhenius type plots were generally found to be iinear. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 45960 


45220 (NTIS/PS—77/0112) Synthetic fuels from municipal, in- 
dustrial, and wastes (citations from the NTIS data base). 

for 1964—Feb 1977. Hundemann, A.S.; Lehmann, E.J. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Mar 
1977. 88p. NTIS, PC AO1/MF AO1. 

Supersedes NTIS/PS-76/0795, and NTIS/PS-75/655. See 
also NTIS/PS-77/0113. 

Research efforts directed toward production of gaseous and 
liquid synthetic fuels from solid wastes are discussed. Waste prod- 
ucts used in the syntheses include manure, sewage, paper, and wood. 
In most citations, methane is the primary fuel produced; however, 
the production of oils, ammonia, carbon monoxide, and methyl 
alcohol is also discussed. (This updated bibliography contains 83 
abstracts, 12 of which are new entries to the previous edition.) 
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45221 (NTIS/PS—77/0113) Synthetic fuels from municipal, in- 
dustrial and agricultural wastes (citations from the American Petro- 
leum Institute data base). Report for 1975—Nov 1976. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 1977. 
237p. NTIS, PC AO1/MF 

See also NTIS/PS-77/0112. 

The bibliography cites worldwide literature on the produc- 
tion of fuels from waste materials such as animal manure, wood 
chips, sewage sludge, urban e, agricultural wastes, and old 
automobile tires. (Contains 226 abstracts) 


by Methanobacterium 
(Rowett Research Inst., 
Aberdeen, Scotland). Water Res.; 10: No. 10, 849-852(1976). 

The effects of volatile fatty acids, ammonia and copper on 
methane production by growing cultures of Methanobacterium for- 
micicum were studied. Acetate and butyrate were not inhibitory, but 
propionate was inhibitory above certain concentrations, as was am- 
monia. Cop; was inhibitory, but inhibitory concentrations are 
difficult to define as varying amounts may be precipitated as the 
sulphide. The results are compared with those from piggery-waste 
digesters and it is suggested that failure of farm-waste digesters from 
such inhibitions is unlikely. 

45223 Fuels via bioconversion. Keenan, J.D. (Univ. of Pennsyl- 
vania, Philadelphia). Energy Convers.; 16: 95-103(1977). 

The potential mechanisms for fuels production by biochemi- 
cal means are reviewed within the context of the principal metabolic 
pathways. Engineering options for bioconversion of fuels include the 
direct use of photosynthetic materials, the photosynthetic production 
of hydrogen and the fermentation of organic matter. It is concluded 
that, although biological processing is a feasible renewable —7 
source, process economics prevent the present-day use of suc! 
systems. This problem will be overcome by improving conversion 
efficiencies and by reducing the costs of harvesting. The application 
of biochemical engineering techniques to these problems is dis- 
cussed. (39 references) 


45224 Two phase anaerobic digestion. Ghosh, S.; Klass, D.L. (to 
Inst. of Gas Technology). US Patent 4,022,665. 10 May 1977. Filed 
date 9 Dec 1974. 7p. 

An improved two phase anaerobic digestion process is 
claimed in which an initial phase continually receives an organic 
feed for short detention times of less than two days under conditions 
which efficiently liquefy and breakdown the feed to lower molecular 
weight acids and other intermediates for conversion to methane. A 
succeeding phase is operated to treat the lower molecular weight 
acids and intermediates for detention times of about two to about 
seven days under conditions which efficiently lead to production of 
methane. The feed is loaded in the first phase at rates from about | to 
about 10 pounds of total organics per cubic foot per day; and the 
products fo rom the initial phase are loaded in the succeeding phase at 
rates of about 0.1 to about 0.5 pounds total organics per cubic foot 


per day. 


45222 Inhibition of methane production 
formicicum. Hobson, P.N.; Shaw, B.G. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 45720, 45721, 45858 


45225 Test results with methanol mixtures. I. Lee, W.; Reders, 
K.H. Automobiltech. Z.; 78: No. 11, 499-501(Nov 1976). (In German). 
An evaluation of test results, obtained with various mixtures 
of methano! and other fuels is made. The analysis of regular and 
premium grades from various German refineries showed that the 
mixture stability of these gasolines with methanol depends very 
much on the aromatic concentrations. Blends based on regular 
les with low concentration of aromatics had a poorer mixture 
stability than that based on premium grades. 2 refs. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 45216 


45226 Mechanism of methanol synthesis from carbon dioxide and 
hydrogen. II. Selection of the reaction mechanism. Rozovskii, A.Ya.; 
Kagan, Yu.B.; Lin, G.I; Slivinskii, E.V.; Loktev, S.M.; Liberov, 
L.G.; Bashkirov, A.N. (Inst. of Petrochemical Synthesis, Moscow). 
Kinet. Catal. (USSR) (Engl. Transl.); 17: No. 5, 1132-1138(Apr 1977). 

Translated from Kinet Katal; 17: No. 5, 1314-1320(1976). 

Possible mechanisms are discussed for the conversions of 
carbon dioxide and monoxide under conditions for the synthesis of 
methanol from carbon dioxide and hydrogen on an SNM-1 catalyst. 
Based on an analysis of the kinetic data the set of reactions occurring 
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in the system at 170-260°C and 50 atm are given. The reactions for 
CO, reduction into carbon monoxide and methanol do not have 
common steps. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 45220, 45221, 45223 


INORGANIC HYDROGEN COMPOUND FUELS 


45227 (ORNL/TM—S847) 


Thermodynamic representations of 
ammonia and isobutane. Milora, S.L.; Combs, S.K. (Oak Ridge 


National Lab., Tenn. (USA)). ge A 1977. Contract W-7405-ENG-26. 
103p. Dep. NTIS, PC A06/MF A0O1 

Tables of the thermodynamic 3) of ammonia and 
isobutane are presented for the superheated vapor and the saturated 
liquid and vapor states. The properties were calculated using appro- 
priate analytical pressure-volume-temperature (P-V-T) representa- 
tions for the fluids in the regions described. The iables cover the 
approximate range of values of reduced temperatures up to 1.5 and 
reduced pressure up to 5. 


PROPERTIES 


45228 Decomposition of hydrogen peroxide on carbon black pro- 
moted by various metal cobaltites. Burshtein, R.Kh.; Sabirov, F.Z.; 
Tarasevich, M.R. (Inst. of Electrochemistry, Moscow). Kinet. Catal. 
(USSR) (Engl. Transl.); 17: No. 5, 1152-1153(Apr 1977). 

Translated from Kinet Katal; 17: No. 5, 1333-1334(1976). 

The rate of catalytic decomposition of H2Oz in an alkaline 
solution on carbon black, Co3O04, and on carbon black in the pres- 
ence of Co, Mg, Mn, Cu, and Ni cobaltites was studied. It was found 
that the presence of metal cobaltites increases the rate of H2O2 
decomposition by more than 100 fold. From the values of the 
specific surface and from the electron-microscopic investigation data 
it was concluded that the higher activity of the promoted carbon 
black is connected with the fact that the metal salts are finely 
dispersed on the surface of the support. 


PREPARATION 


45229 Influence of high-temperature roasting on the catalytic 
activity of tungsten in the synthesis of ammonia. Girenkova, N.I.; 
Tovbin, M.V.; Yatsimirskii, V.K.; Marchuk, L.V. (Kiev State 
Univ.). Kinet. Catal. (USSR) (Engl. Transl); 17: No. 5, 1159- 
1160(Apr 1977). 

Translated from Kinet Katal; 17: No. 5, 1339-1340(1976). 

The variation of the specific catalytic activity of tungsten in 
the synthesis of ammonia with temperature of formation has a 
polyextreme nature: increase in the temperature region 650-8C0°C 
caused by transition of B-W to a-W on removal of residual oxygen 
and two descending branches at lower and high formation tempera- 
tures explained by roasting of the defects in the B-W and a-W 
phases, respectively. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 46126 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


45230 (PB—263202-T/SL) Ministry of power and electrification 
of the USSR. The pan-Soviet Red Banner Scientific-Research Institute 
of Hydraulic Technology. Vedeneeva, B.E. (Bureau of Reclamation, 
Washington, D.C. (USA)). 1977. Transiated from Vsesoyuznyi 
Nauchno-Issledovatelskii Institut Gidrotekhniki. (TT- “*35-58037). 
592p. NTIS A25. 

No abstract available. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 45603, 45604, 45605 
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45231 (PB—263429) Grand Coulee third interim controller pro- 
totype digital load and voltage control. Report for Jun 1974_-Mar 
1976. Gish, W.B.; Whittemore, T.R.; Milano, U. (Bureau of Recla- 
mation, Denver, Colo. (USA). Engineering and Research Center). 
Jul 1976. 75p. (REC-ERC—76-8). NTIS, PC A04/MF AO1. 

A control system for load and voltage management for 15 
generators at Grand Coulee Power Complex is described. The 
minicomputer-based system uses a closed-loop power control algo- 
rithm to control generator loading by operator command and by a 
plant control error signal from the Bonneville Power Administration 
area controller. Voltage control for the 500-kV bus is also described 
including a balance system for generator reactive power. The system 
is a prototype for future supervisory control installations in hydro- 
electric powerplants. 


45232 Governing of water turbines using electronic modules. 
Wuehrer, W. Escher Wyss News; 49: No. 2, 3-14(1976). 

With the application of the building block principle to the 
governing of water turbines, as a combination of module technology 
and commercial hydraulic servo-valves, flexible governing systems 
for all types of turbines and for every need can be assembled today. 
The various tasks of the governor are discussed, and its design 
described with the aid of corresponding schematic diagrams. 


45233 (AD-A—035988) Thermal regime of the downstream 
shoulder of rockfill dams. Mukhetdinov, N.A. (Cold Regions Re- 
search and Engineering Lab., Hanover, N.H. (USA)). Feb 1977. 
Trans. of Energiya (USSR) v90 v90 p275-294 1969. (CRREL-TL— 
586). 31p. NTIS, PC A03/MF A0O1. 

A system of equations describing the thermal regime of 
rockfill dams, one taking natural air convection into account, is 
presented. A numerical solution of the equations is given for the 
profile of the downstream shoulder of the rockfill dam of the Vilyuy 
Hydroelectric Power Plant, the solution being obtained with the aid 
of a computer. The results of calculation and of field observations 
are found to be in close agreement. The study of the thermal regime 
of the downstream shoulder of rockfill dams is discribed. Calculation 
of the thermal regime of the downstream shoulder is necessary in 
order to establish the thermal state of the apron (core), the base of 
the dam, and the location of drainage installations. The thermal 
regime of the downstream shoulder of a rockfill dam is formed as a 
result of conductive heat transfer and convective heat transfer by the 
air moving in the pores. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 46334 


45234 Control of fjordic deep water renewal by runoff modifica- 
tion. Edwards, A.; Edelsten, D.J. (Dunstaffnage Marine Research 
Lab., Argyll, Scotland). Hydrol. Sci. Bull; 21: No. 3, 445-450(Sep 
1976). 

Loch Etive is a Scottish fjord subject to fresh-water run off 
which renders it markedly brackish. This paper considers the fre- 
quency of deep water renewal, developing a model which relates the 
timing of all such renewals to runoff records. Using the model one 
can examine the effect of changes caused by interference with the 
natural runoff pattern. 


SOLAR ENERGY 


~~. (CONF-7504120—, pp 14-18) Access to sunlight. Thomas, 

From Conference on solar effects on building design; Wash- 

oN District of Columbia, United States of America (USA) (Apr 

i “In Solar radiation considerations in building planning and 
ign 


ranging from the ‘Doctrine of Ancient Lights” to the ~-y to ‘Light 
Act of 1959. Such concepts as the “grumble line” and negative 
easements are mentioned. (MHR) 


45236 Ag ag Proposed objectives for a solar energy de- 

velopment program in Illinois. Dunwoody, J.E. (Illinois Dept. of 
Business and Economic Development, Springfield (USA). Div. of 
Energy). Mar 1975. 17p. NTIS, PC 4.02/MF AO1. 

The State of Illinois initiated the development of a solar 
energy program by drafting a Plan for the Development of a Solar 
Energy Program in Illinois. This document outlines the general areas 
phe activities proposed under the Illinois Solar Energy Development 

gram. 
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ment hearings conducted by the state 
Dunwoody, J.E.; Casella, A. (Illinois i 
nomic Development, ee (USA). Div. of Energy). Nov 1975. 
175p. NTIS, PC A08/MF 

This document is a oe of two days of public hearings 
on the Illinois Solar Energy Development Program. In addition to 
the 19 people who presented oral testimony at the hearings, an 
additional 27 people submitted extensive written comments. View- 
points from major groups of people currently interested in solar 
energy development in Illinois are reflected in these comments. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 45268, 45302 


45238 (CONF-7504120—, pp 39-49) Available sources of insola- 
tion data. Yellott, J.I. 1976. 

From Conference on solar effects on building design; Wash- 
ro District of Columbia, United States of America (USA) (Apr 
1975). 


In Solar radiation considerations in building planning and 


The four basic sources of solar radiation data available in 1962 
are listed. The following are discussed: the evolution of the 1967 and 
1972 ASHRAE insolation data, the ASHRAE standard values for 
solar angles and direct normal insolation, and ASHRAE values of 
solar heat gain factors for vertical surfaces. The following are 
tabulated: the extraterrestrial insolation, the solar constant, and 
earth-sun distances throughout the year; solar data pertaining to the 
2!st day of each month; parameters used to estimate solar radiation; 
variations in average atmospheric precipitable moisture content; and 
solar angles and direct normal insolation. The estimated atmospheric 
clearness numbers in the United States for nonindustrial localities are 
given. (MHR) 


45239 (CONF-7504120—, pp 50-63) Solar radiation data for 
building design. Lollar, R.B.; Kemp, A.J. 1976. 
From Conference on solar effects on building 
ington, District of Columbia, United States of America 
1975). 


; Wash- 
BA) (Apr 
In Solar radiation considerations in building planning and 


"A system is described that measures ‘rradiance and the re- 
sponse of solar conversion materials to solar energy. This device, 
called a sunfall monitor, uses tracking and nontracking sensors to 
measure direct and total energy received from the sun. The sensor- 
data utilization is illustrated. The data and channei assignment and 
the information outputs are shown which provide the user with 
complete flexibility through his host computer software. Maps are 
given of the 1973 solar radiation network providing hourly and/or 
daily radiation totals and the 1973 National Weather Service sun- 
shine network recording the duration of sunshine via sunshine 
switches. Examples of hourly and daily radiation values plus sun- 
shine data are tabulated. A future solar radiation network using this 
equipment is proposed and the use of this data for building research 
is discussed. (MHP) 


45240 st Re Solar data verification project. Final report. 
Cummings, J.E. (Science ——. Inc., McLean, Va. (USA)). 
Sep 1976. 104p. NTIS, PC A06/MF AO1 

Meteorological parameters having primary influence upon 
solar energy systems are identified and classified. The requirements 
of the electric utility industry for solar data are derived. The 
currently available solar data resources are assessed and their defi- 
ciencies identified. Instruments and data acquisition devices are 
described and monitoring station preliminary designs and cost data 
are presented. The data management functions required to translate 
raw data into information directly useful to the electric utility 
industry are defined. Recommendations for electric utility industry 
actions are made. 


45241 Solar energy measurements in Lebanon. Hajj, F.Y. (Na- 
tional Council for Scientific Research, Beirut). COMP. - Rev. Int. 
a’ Heliotech.; 4-9(1 Sep 1976). 

In Lebanon there are five heliometric stations where the 

radiation was measured. Measurements of the daily total 
energy of the global radiation were taken for periods ranging from 
two to ten years. Final results are presented and some detailed 
results are chosen in order to be useful to the designer of solar 
collectors (photovoltaic cells or water heaters, etc.) concerning size, 
storage capacity, and other parameters. Discussion of the errors is 
also presented. New stations and instruments are proposed in order 
to have more accurate measurements and to cover other useful 
subjects in heliometric measurements. 
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Coffari, E. (Universita y 

Studi, Rome). COMPLES - Rev. Int. d' Heliotech.; 10-15(1 Sep 1976). 

A simple and accurate mathematical model for the digital 

computation of the daily hours of direct insolation on a plane of any 
tilt and orientation is presented. 


ECONOMICS 


REFER ALSO TO CITATION(S) 45245, 45246, 45270 


SOLAR ENERGY CONVERSION 


45243 Reversible ceils for the conversion of solar 
radiation into electricity. Fong, F.K.; Winograd, N. (to Purdue 
Research Foundation). US Patent 4,022,950. 10 May 1977. Filed date 
14 Jan 1976. 6p. 

A device to convert solar energy into electricity making use 
of the reversible photogalvanic principle is described. This principle 
is based on the spontaneous light and dark reactions between two 
electrochemical half cells constructed from a reversible electro- 
chemical reaction. The device uses photosensitizers that operate in a 
broad band infrared spectral region. The specific photosensitizer 
used is chlorophyll a coated on a eager electrode suspended in an 
ionic salt solution on one side of the cell. A platinum electrode is 
also suspended on the other side of the half cell in a hydroquinone 
solution, and the electrodes are electricallyconnected. These solu- 
tions are interconnected by a salt bridge which permits the flow of 
cation charge reversibly between said first and second half cells 
upon on-off light irradiation of the chlorophyll coated electrode. 14 
claims, 2 figs. 


45244 Photoelectrolysis with YFeO; electrodes. Butler, M.A.; 
Ginley, D.S.; Eibschutz, M. (Sandia Laboratories, Albuquerque, 
New Mexico. 87115). J. Appl. Phys.; 48: No. 7, 3070-3072(Jul 1977). 

YFeOs is shown to work as a photoanode for photoelectroly- 
sis of water. Conduction is n type as indicated by its use as an anode. 
The optical band gap is an indirect transition of 2.6 eV, somewhat 
larger than in Fe2O3;. However, the smaller electron affinity of 
ro means that it requires less bias for photoelectrolysis than 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 45298, 46011, 46012 


45245 (COO—4094-1) Photovoltaic power in less developed 
countries. Smith, D.V. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 24 Mar 1977. Contract EY-76-C-02-4094. 92p. 
Dep. NTIS, PC A05/MF 

The potential of solar photovoltaic power in the third world 
(less developed countries) is analyzed. Application of irrigation 
systems powered by photovoltaics in Bangladesh, Chad, India, and 
Pakistan, plus an economic analysis of a photovoltaic-powered vil- 
lage in pho a India indicate solar energy is competitive with the 
least-cost fossil-fuel alternatives. The most cost-effective method for 
specific geographical locations can be determined by field testing 
based on the case history data reported. 


45246 (ERDA—77-62) Interim policy options for commercializa- 
tion of solar heating and cooling systems. (Energy Research and 
sg ent Administration, Washington, D.C. (USA). Div. of 
jar Energy). Apr 1977. 7ip. Dep. NTIS, PC A04/MF AOI. 
The major incentive policy options available to accelerate 
market penetration of solar heating and cooling (SHAC) systems are 
reviewed. The policies described provide alternative methods for 
enhancing the impact of the Solar Heating and Cooling Demonstra- 
tion Program. Specific policies or a set of policies are not recom- 
mended. Feasible policy options designed to overcome existing 
barriers to commercial acceptance and market penetration are identi- 
fied and evaluated. This report is divided into the following seven 
sections, each dealing with a key problem area relating to the 
widespread use of SHAC systems: economic and financial incen- 
tives; the solar energy public utility interface; legal and regulatory 
issues; ERDA patent policy; building codes, standards and warran- 
ties; marketing, manpower, consumer and environmental issues; and 
regional aspects of the incentives program. Within each of these 
areas the important potential barriers to the commercialization of 
SHAC systems are identified, assessed, and evaluated. (WHK) 


1) Establishment of the 
low cost, high volume production of 


Task I. Quarterly 
progress report, October 1, 1976—December 31, 1976. Breneman, 


SOLAR ENERGY 
45237 (PB—260608) Proceedings of the solar energy develop- 45242 Mathematical model for the digital compu 
| 
bility of a 
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W.C.; Mui, J.Y.P. (Union Carbide Corp., Sistersville, W.Va. (USA)). 
Jan 1977. Contract NAS-7-100-954334. 43p. Dep. NTIS $4.00. 

In the study of a process for the low cost, high volume 
production of silane (SiH,) via redistribution of chlorohydrosilanes, 
the longevity and nature of the amine functional ion exchange resin 
catalyst was investigated. A modest decline in catalyst activity 
appears to be the result of loss of amine function during the initialliz- 
ing period. Long term activity remains quite high. In preparation for 
additional studies, deuterium labeled trichlorosilane is being pre- 

ed. The nominally 5 kg/day silane-from-dichlorosilane mini-plant 
been constructed, leak tested and conditioned for start up. 
Approval for operation from a Pre-start Up Safety Review Team 
has been received in conjunction with an approved flameless method 
for venting silane. Laboratory studies of the hydrogenation of silicon 
tetrachloride co-product of the silane process are continuing along 
with the design of a mini-plant scale unit capable of pressurized 
operation. Preliminary design of a maxi-plant to integrate the entire 
process is also underway. 


45248 (ERDA/JPL/954343—77/1) Process feasibility study in 
support of silicon material Task I. Quarterly technical progress report 
(VD. Hansen, K.C.; Miller, J.W. Jr.; Yaws, C.L. (Lamar Univ., 
Beaumont, Tex. (USA). Dept. of Chemical Engineering). Mar 1977. 
Contract NAS-7-100-954343. 37p. Dep. NTIS $4.00. 

During this reporting period, major effects were expended on 
process system properties, chemical engineering and economic anal- 
yses. Major activities were continued on process system properties 
of silicon source materials under consideration for solar cell grade 
silicon production. In property correlation efforts, — data 
results are presented for heat of vaporization, gas heat capacity, 
iquid heat capacity, liquid density, surface tension and gas viscosity 
of silane (SiH) as a function of temperature. Major chemical engi- 
neering analysis activities are being devoted to preliminary process 
design for a silane (SiH,) plant that will produce 1000 metric tons/ 
year of solar cell grade silicon. The technology developed by Union 
Carbide for the production of silane uses hydrogen and metallurgical 
grade silicon as raw materials. Preliminary process flow diagram and 
base conditions are reported. Preliminary process design was initiat- 
ed for the conventional polysilicon process now used in the United 
States to produce semiconductor grade silicon from TCS (trichloro- 
silane, SiHCls). Economic analysis activities in Task 3 focused on 
development of a computer model to aid in estimation of product 
and plant investment costs for the alternate solar cell grade silicon 
processes. Application of the computer model to the Battelle process 
(Zn/SiCl,) indicated $10,510,000 fixed capital investment and $9.63/ 
KG of silicon for a 1000 metric ton/yr. plant. Economic analysis 
activities also centered on developing cost standardization tech- 
niques for application to the alternate processes. 


(ERDA/JPL/954521—77/1) Intergral glass encapsula- 
tion for solar arrays. Quarterly progress report No. 3. (Simulation 
Physics, Inc., Bedford, Mass. (USA)). Feb 1977. Contract NAS-7- 
100-954521. 35p. Dep. NTIS $4.00. 

This is the third quarterly report under a fourteen month 

gram to develop integral glass encapsulation for solar cell arrays. 

e status of development to establish techniques for employing 

=, bonding in conjunction with terrestrial solar cells is 
lescribed. 


45250 (ERDA/JPL/954589—76/2) Low Cost Silicon Solar 
Array Project: silicon materials task. Development of a process for 
high capacity arc heater production of silicon for solar arrays. Quar- 
terly technical report, November—December 1976. Fey, M.G. (Wes- 
tinghouse Electric Corp., Trafford, Pa. (USA). Power Circuit Break- 
er Div.). 1976. Contract NAS-7-100-954589. 100p. Dep. NTIS, PC 
A05/MF AO1. 

A program has been established at Westinghouse to develop a 
high temperature silicon production process using existing electric 
arc heater technology. Silicon tetrachloride and a reductant will be 
coinjected into an arc heated mixture of hydrogen and argon. Under 
these conditions, both reactants will be vaporized and a gas phase 
reaction will occur yielding molten silicon droplets and the co- 
product salt vapor. Techniques for high temperature separation and 
collection of the molten silicon will be developed using standard 
——— approaches, and the salt vapor will later be electrolyti- 

ly separated into its elemental constituents for recycle. The cur- 
rent project, Phase I, has been organized into a four-task structure to 
be conducted during the initial eleven-month phase of the program. 
Its objective is to establish the practicality of incorporating an arc 
heater process for the reduction of silicon tetrachloride to produce 
high purity silicon. The individual objectives of the four tasks of 
Phase I are defined as follows: TASK 1: Reaction Analyses--Per- 
form thermochemical analyses employing free energy minimization 
to obtain the conditions for maximum yields of silicon based on the 
use of hydrogen, sodium, magnesium, or zinc as the reductant. Select 
the optimum reductant for the SiCl, reactant. TASK 2: Plasma 
Reactor Preparation--Develop a design for the plasma reactor and 
define operating parameters based on the use of arc heaters. TASK 
3: Reactant Storage and Injection--Formulate designs for the reac- 
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tant emery injection systems. TASK 4: Product Collection and 
Effluent Disposal--Analyze and design a technique for ie ae > 


molten silicon product and develop a means for disposal o' 
wn) gases (by-products). Progress on the four tasks is reported. 


45251 (N—77-13532) Definition study for photovoltaic residen- 
tial prototype system. Shepard, N.F.; Landes, R.; Kornrumpf, W.P. 
(General Electric Co., Philadelphia, Pa. (USA). Space Div.). Sep 
1976. Contract NAS3-19769. 271p. (NASA-CR—135039; DOC— 
76SDS4225). NTIS, PC A12/MF 

A site evaluation was performed to assess the relative merits 
of different regions of the country in terms of the suitability for 
experimental photovoltaic powered residences. Eight sites were 
selected based on evaluation criteria which included population, 
photovoltaic systems performance and the cost of electrical energy. 
A parametric sensitivity analysis was performed for four selected site 
locations. Analytical models were developed for four different 
power system implementation approaches. Using the model which 
represents a direct (or float) charge system implementation the 
performance sensitivity to the following parameter variations is 

rted: (1) solar roof slope angle; (2) ratio of the number of series 
cells in the solar array to the number of series cells in the lead-acid 
battery; and (3) battery size. For a Cleveland site location, a system 
with no on site energy storage and with a maximum power tracking 
inverter which feeds back excess power to the utility was shown to 
have 19 percent greater net system output than the second place 
system. The experiment test plan is described. The load control and 
data acquisition system and the data display panel for the residence 
are discussed. 


45252 (N—77-13842) Interaction of a solar array with an ion 
thruster due to the charge-exchange plasma. Annual report. Kaufman, 
H.R. (Colorado State Univ., Fort Collins (USA). Dept. of Physics). 
Oct 1976. 62p. (NASA-CR—135099). NTIS, PC A04/MF AOl. 

The generation of a charge exchange plasma by a thruster, 
the transport of this plasma to the solar array, and the interaction of 
the solar array with the plasma after it arrives are all described. The 
generation of this plasma is described accurately from thruster 
geometry and operating conditions. The transport of the charge 
exchange plasma was studied experimentally with a 15 cm thruster. 
A model was developed for simple thruster array configurations. A 
variety of experiments were surveyed for the interaction of the 
plasma at the solar array. 


45253 (PB—263172) Silicon schottky diodes for 
solar energy conversion. ly progress report 1 Jul—30 Sep 
1976. Anderson, W.A. (Rutgers--the State Univ., New Brunswick, 
N.J. (USA). Dept. of Electrical Engineering). Oct 1976. Contract 
NSF-AER73-03197. 28p. (NSF/RANN/SE/AER—73-03197/PR/ 
76/3). NTIS, PC A03/MF AOl1. 

See also PB-258826. 

Fabrication studies have been made to evaluate electron-beam 
deposition of new Schottky metals, screen printed grids, and Tyco 
silicon. Schottky cells on Tyco silicon have been made with V sub 
oc = 0.5 V and an efficiency of 5.7%. Surface-state analysis contin- 
ues to give a good agreement between experiment and theory. AR 
coating studies include sputtered ITO, spin-on coatings, and electron 
beam-evaporated Ta205. Environmental testing of cells has contin- 
ued during this past quarter. 


45254 (PB—263592) Standby power for railroad-highway grade 
crossing warning systems. Final Jun 1975—Jun 1976. Holm- 
strom, F.R. (Lowell Univ., Mass. (USA). Research Foundation). Sep 
1976. Contract DOT-TSC-589. 26p. NTIS, PC A03/MF AO1. 

The requirements for standby power at railroad-highway 
grade crossings, as established by the states, the Association of 
American Railroads, and the individual railroads, are described. 
Standard means of satisfying these requirements, using 115 vac 
primary power and storage batteries for standby, are compared with 
a number of new techniques, now passing from experimental to 
operational use, that incorporate solar cells or thermoelectric gener- 
ators. In addition, other even more innovative techniques are exam- 
ined. The conclusion of this survey is that for most railroad grade 
crossing applications, the existing standard techniques (reliance on ac 
primary power and standby storage batteries) will continue to be the 
preferred choice. In a number of circumstances in which the provi- 
sion of ac primary power is very expensive, the combination of solar 
cells or thermoelectric generators as the primary source, with stor- 
age batteries as standby, will be optimal. 


45255 (SAND—76-0120C) Silicon solar cell development for 
concentrator applications. Fossum, J.G.; Burgess, E.L. (Sandia Labs., 
a. N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 3p. 
(CONF-770118—2). Dep. NTIS, PC A02/MF AO1. 

From National solar photovoltaic program review i 
La Jolla, California, United States of America (USA) (18 Jan 197 

The objective of this work is to optimize the design of, and to 
develop the fabrication process for single-crystal silicon solar cells 
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for applications at illumination levels up to approximately 100 suns 
and operating temperatures up to iaale 100°C. The tech- 
nology developed will provide the basis for large-scale production of 
high-intensity silicon solar cells by commercial cell manufacturers. 


45256 (N—77-11528) Industrial development of silicon solar 
cells. Salles, Y. Translated from Acta Electron.; 18: 339-343(Oct 
1975). 1S5p. (NASA-TT-F—17139). NTIS, PC A02/MF AO1. 

Silicon solar cells were first developed and manufactured for 
space applications. Following a cost reduction due to technological 
progress, the use of the solar cells has greatly increased. The 
evolution of different technological steps in manufacturing solar cells 
and panels for terrestrial applications is described. The conversion 
efficiency of the cells in the BPX 47 A Panel is now 12.5 % (it was 9 
% during the last few years). A cost analysis is carried out. 


45257 Using the radiation reflected from the earth for increasing 
the power of solar batteries. Bordina, N.M.; Dalets- 
kii, G.S.; Zadde, V.V.; Zaitseva, A.K.; Landsman, A ; Letin, V.A. 
a Res. (USSR) (Engl. Transl); 14: No. 2, 266-272(Mar-Apr 


The present article presents calculations of the fluxes of the 
direct solar radiation and the solar radiation reflected from the earth, 
the radiation being incident on panels of solar batteries mounted on 
an artificial satellite of the earth. Various orientations of the solar 
batteries are considered. A possible increase in the power of solar 
batteries by using radiation reflected from the earth is estimated for 
the case of two-face solar batteries. It is shown that the increase in 
the average power of the solar batteries amounts to 10-30%, depend- 
ing upon the orientation of the solar battery panels. The article 
presents the data of an experiment which was made on one satellite 
of the Kosmos series. 


45258 II-VI solid-solution films by spray pyrolysis. Feigelson, 
R.S.; N’Diaye, A.; Yin, S.; Bube, R.H. Tocneies of Materials 
Science and Engineering, Stanford University, Stanford, California 
94305). J. Appl. Phys.; 48: No. 7, 3162-3164(Jul 1977). 

A complete range of solid-solution films has been prepared by 
spray pyrolysis for the CdS/sub x/Se:/sub - x/ and Zn/sub x/Cds/ 
sub - x/S systems. The composition of the sprayed film is compared 
with the composition of the spraying solution and correspondence 
plots are given. The large variation in resistivity with x in the Zn/ 
sub x/Cd;/sub - x/S system appears to be only incidentally depen- 
dent on the method of preparation. 


45259 CulnS, thin-film homojunction solar cells. Kazmerski, 
L.L.; Sanborn, G.A. (Department of Electrical Engineering, Univer- 
sity of Maine, Orono, Maine 04473). J. Appl. Phys.; 48: No. 7, 3178- 
3180(Jul 1977). 

The fabrication and characteristics of n,p-CulnS, thin-film 
homojunction solar cells are presented. Dark and light I-V charac- 
teristics are reported for a 0.124-cm? device with eta=3.33%, V/sub 
oc/=0.41 V, I/sub sc/=2.34 mA, and FF=0.43. A best efficiency 
of 3.62% is cited. An examination of the forward dark InJ-vs-V 
characteristics indicates that the recombination-generation mecha- 
nism at the junction dominates the device operation. The spectral 
characteristics are presented and indicate a maximum near the wave- 
length (A=0.8 4) corresponding to the energy gap of aoe with a 
relatively low quantum efficiency (<0.45). The stability and limita- 
tions of this photovoltaic device are discussed. 


High-efficiency GaAlAs/GaAs heterostructure solar cells 

grown by metalorganic chemical vapor deposition. Dupuis, R.D.; 

P.D.; Yingling, R.D.; Moudy, L.A. (Electronics Research 

Center, Rockwell International, Anaheim, California 92803). Appl. 
Phys. Lett.; 31: No. 3, 201-203(1 Aug 1977). 

High-efficiency GaAlAs/GaAs heterostructure solar cells 
have been grown by metalorganic chemical vapor deposition (MO- 
CVD). Simulated air-mass-zero (AMO) current densities 
of 24.5 mA/cm?, open-circuit voltages of 0.99 V, fill factors of 0.74, 
and efficiencies of 12.8% have been measured on devices without 
AR coatings (uncorrected for contact area). These cell structures 
employ a thin (~520A) GaAlAs : Zn window and a GaAs : Zn/ 
GaAs : Se p-n junction grown entirely by the MO-CVD process. 


45261 Reversible conductivity changes in 
amorphous Si. Staebler, D.L.; Wronski, C.R. (RCA Laboratories, 
Princeton, New Jersey 08540). Appl. Phys. Lett.; 31: No. 4, 292- 
294(15 Aug 1977). 
A new reversible photoelectronic effect is reported for amor- 
Si produced by glow discharge of SiH,. Long exposure to 
decreases both the sang ip and the dark conductiv- 
na ‘a latter by nearly orders of magnitude. Annealing above 
degreeC reverses the process. A model involving optically 
pe Bo changes in gap states is . The results have strong 
implications for both the physical nature of the material and for its 
measurements on discharge-produced 


SOLAR ENERGY 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 45223, 45960 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 45245 


45262 (CONF-770403—8) Evaluation of a photovoltaic central 
power station. McCutchan, D.A.; Pittman, P.F.: Ferber, R.R.; _. 
chak, G.C. Jr.; Chowaniec, C.R. (Westinghouse Electric Corp., East 
Pittsburgh, Pa. (USA)). 1977. Contract EY-76-C-04-2744. 18p. Dep. 
NTIS, PC A02/MF AOl1. 
From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (18 Apr 1979. 
The solar plant consists of an “array subsystem,” whic 

includes the cells and their supporting surface, a supporting ano 
and tracking equipment, and a "power conversion subsystem,” prin- 
cipally composed of solid state inverters and transformers. Many 
design variations were examined for each of these components. Since 
solar cells are expensive, the array design effort explored the use of 
lenses and mirrors to concentrate the solar radiation on the cells. 
When either a flat, unconcentrated cell array or a concentrator 
device is not aimed directly at the sun, its — decreases; there- 
pend — solar tracking arrays were di ed to increase the 

energy yield. Because the conversion efficiency of photovol- 
r= "oul lecreases with temperature, forced air and water cooling 
were considered in addition to natural convection cooling. The 
annual energy output was calculated for each plant concept in 
Phoenix, a | the solar cell technology expected to be available in 
about 1990: for the silicon single-crystal cell used in the space 
program, a 16% conversion efficiency and the 1985 ERDA cost goal 
of 500$/kWp (peak) for this cell (1975$) was postulated. At the peak 
solar radiation in Phoenix, about 1.1 kW/m/?, this implies a cell cost 
of 88$/m2 Photovoltaic power plants were also designed for an 
advanced concept cell, a thin polycrystalline film of CuzS—CdS 
with a projected efficiency of only 10%, but the potential for - 
markedly reduced material and manufacturing costs. 100$/kWp or 
11$/m? was assumed as a representative cost for this cell in the late 
ty consistent with the ERDA goal of 100$/kWp cells by 2000 
A.D. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 45294 


45263 Three giant mirrors will track the Sun in Texas power unit. 
Lobrovich, M. Public Power; 35: No. 2, 20-21(1977). 

Citizens of Crosbyton, Texas are cooperating with Texas 
Tech University and industry to develop a solar generating plant 
after suffering from natural gas shortages and subsequent price 
increases. Funded by ERDA, the project will offer a practical 
solution for other small towns lacking or unable to afford conven- 
tional fuels if it is successful. The Fixed Mirror/Distributed Focus 
(FM/DF) design uses three 100-yard hemispherical mirrors as col- 
lectors rather than a large number of small mirrors focusing on a 
central collector. A steam boiler suspended in the bowl will track 
the sun, and steam from circulating water will be piped to a 
conventional turbine ag age Costs of the project are estimated at 
$18 to $22 million for the 5,000-kW plant. Information on soil 
composition, wind, sunlight hours, and materials will be collected by 
the university for the next 30 months, when construction will begin. 
Public enthusiasm is high in Crosbyton because local cotton farmers 
need power for irrigation. Smaller versions of the municipal plant 
could be adapted for use in cooperative irrigation projects in arid 
agricultural areas. 


OCEAN THERMAL GRADIENT POWER PLANTS 


45264 (AD-A—035462) Two-dimensional numerical model of the 
near-field flow for an ocean thermal power plant. II. Simulation of the 
Lockheed baseline design. Final report Apr—Nov 1976. Roberts, 
G.O.; Piacsek, S.A.; Toomre, J. (Science Applications, Inc., 
McLean, Va. (USA)). Dec 1976. Contract N00014-76-C-0610. 54p. 
(SAI—76-625-WA). NTIS, PC A04/MF 

A nee of the stratified turbulent flow-field near the 
Lockheed baseline Ocean Thermal Power Plant (OTPP) design, 
with zero he ny current, is described. The calculation uses a two- 
dimensional near-field computer code NRFLO2, and approximates 
the flow associated with one of the four power modules by assuming 
a rectangular domain of depth 500 ft, with horizontal slots at one end 
to represent the warm inflow and the two outflows. Flow is assumed 
to be statistically uniform across the width of this domain. Widths of 
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50 ft, 100 ft, 200 ft, and 400 ft are tely assumed; the 100-ft and 
200-ft computations essentially bracket the results for the prototype 
flow. Numerical results for the average warm inflow temperatures, 
in the 4 cases, are 75.7 F, 77.2 F, 77.9 F, and 78.6 F. This is with a 
surface temperature of 80 F. The warm outflow is defined to be 3 F 
cooler; the cold outflow temperature is set to 45 F. Numerical results 
for the OTPP-generated turbulent diffusivity indicate that it is 
effectively confined to the neighborhood of the plant. Its value is 
very small outside such a neighborhood. 


SOLAR RADIATION UTILIZATION 


45265 (CONF-7504120—) Solar radiation considerations in 
building planning and design. (National Academy of Sciences, Wash- 
ington, D.C. (USA)). 1976. Contract EY-76-C-02-2697. 180p. 
(COO—2697-1). Dep. NTIS $7.50. 

From Conference on solar effects on building design; Wash- 
a5" District of Columbia, United States of America (USA) (Apr 
1975). 

Fourteen papers are included. Separate abstracts were pre- 
pared for each paper. (MHR) 


45266 (CONF-7504120—, pp 7-13) Solar energy and urban form. 
Knowles, R.L. 1976. 

From Conference on solar effects on building design; Wash- 
ington, District of Columbia, United States of America (USA) (Apr 
1975). 

In Solar radiation considerations in building planning and 
design. 
OO The urban form and the possibility of rebuilding cities, for 
example Los Angeles, using energy conservation principles and 
reducing transportation needs are discussed. The pueblos of the 
Southwest are discussed because of the techniques used to ensure 
maximum heat gain in winter and minimum heat gain in summer. 
Research is mentioned which identified actual and potential self- 
sufficient centers within Los Angeles which could be transformed 
for energy conservation. Sun-generated architectural forms are illus- 
trated. (MHR) 


45267 (CONF-7504120--, pp 30-35) Windows and human satis- 
faction. Collins, B.L. 1976. 

From Conference on solar effects on building design; Wash- 
oot District of Columbia, United States of America (USA) (Apr 
1975). 


In Solar radiation considerations in building planning and 
design. 
Studies undertaken to evaluate the impact of windowless 
rooms are reviewed briefly. Responses to windows in schools, 
offices, hospitals, and homes are discussed. Types of buildings where 
lack of windows goes unnoticed are mentioned. Attitudes to view, 
sunshine, and daylight are discussed. (MHR) 


45268 (CONF-7504120—, pp 75-93) Solar energy conservation 
case study. Oberdick, W.A. 1976. 

From Conference on solar effects on building design; Wash- 
ow District of Columbia, United States of America (USA) (Apr 
1975). 

In Solar radiation considerations in building planning and 
design. 

The major problem in assessing solar impact on any compo- 
nent or building configuration is that of predicting quantitatively the 
component's or building’s performance and relationship to the 
whole. The problem is complicated not only by many interrelation- 
ships but also by the stochastic nature of the microsolar climate 
environment of the structure and the nature of its occupancy. Using 
a case study, the use of two methods of quantifying the energy 
factors in buildings is illustrated—i.e., solar climatic simulation and 
the statistical analysis of an appropriate energy-related historic data 
base. It is not intended to offer prescriptive answers or specific 
conclusions on building situations; indeed, at this time even the 
qualitative assessment of solar impact can only be based on funda- 
mental principles, not “rules of thumb.” The intuitive approach 
implicitly includes a strong experience factor, and the feedback of 
energy performance has been minimal at best. Hopefully, the meth- 
ods advanced can be used to reinforce the experience factor in the 
decision-making process. 


45269 (CONF-7504120—, pp 21-29) Designing for sunshining. 
Taylor, C.W. 1976. 

From Conference on solar effects on building design; Wash- 
rot District of Columbia, United States of America (USA) (Apr 
1975). 


In Solar radiation considerations in building planning and 
design 


‘The philosophy behind an Architectural Psychology program 
is discussed relative to the place of sunshine in a building designed 
for people. (MHR) 


ERA VOL. 2, NO. 19 


45270 (CONF-7504120—, pp 67-74) Resource optimization using 
life-cycle cost-benefit analysis. Griffith, J.W. 1976. 

From Conference on solar effects on building design; Wash- 
i n, District of Columbia, United States of America (USA) (Apr 


1975). 
In Solar radiation considerations in building planning and 


design. 

It is suggested that current analyses for building design do not 
properly show the benefits to be derived from windows because they 
do not allow for the interaction of the subsystems such as lightin 
and ventilation. A model is presented for life-cycle cost-benefit 
analysis which allows for this interaction of subsystems and alterna- 
tive systems. 


- (CONF-7504120—, pp 97-124) Solar design. Bullen, D.C. 

1976. 
From Conference on solar effects on building design; Wash- 
ot District of Columbia, United States of America (USA) (Apr 
In Solar di id in t il ii pl and 


design. 

Successful integration of solar design into any building or 
building complex requires that the architect/engineer thoroughly 
understand all relevant elements. In addition to the basic solar 
ingredients of lights and heat, these elements include the building 
form, envelope, mechanical systems, orientation, solar radiation con- 
trols, materials, and shading. The effect of solar design on these 
elements is illustrated with sketches and photographs. (MHR) 


ay  adiaaacaaii pp 140-145) Design of windows. Grif- 
ith, J.W. 

From Conference on solar effects on building design; Wash- 
ington, District of Columbia, United States of America (USA) (Apr 


1975). 
pe In Solar radiation considerations in building planning and 
esi: 


i Some of the effects of window design on the human environ- 
ment are presented under the following subjects: quantity of heat 
and light transmission, effect of veiling reflections, and the economy 
of daylighting. (MHR) 


45273 (CONF-7504120—, pp 146-155) Design of skylights. 

Evans, B.H. 1976. 
From Conference on solar effects on building design; Wash- 
3" District of Columbia, United States of America (USA) (Apr 
“In Solar radiation considerations in building planning and 


design. 

Skylights are discussed under history, use, brightness control, 
illumination control, brightness values for plastic-dome materials, 
heating effects, and cost comparisons. Brightness factors are pro- 
vided for various combinations of plastic-dome skylight materials 
based on the transmission factor for each material. A figure is 
provided for data conversion from horizontal to normal. The effi- 
ciency of skylights and electric lighting are compared. Comparative 
costs of Nain fluorescent lights, and the two in combination are 


SPACE HEATING AND AIR CONDITIONING 


REFER ALSO TO CITATION(S) 45301, 45749, 45750, 45751, 
45761, 45775 


45274 (AD-A—035608) Predicting the performance of solar 
energy systems. Final report. Hittle, D.C.; Walton, G.N.; Holshouser, 
D.F.; Leverenz, D.J. (Army Construction Engineering Research 
Lab., Champaign, II]. (USA)). Jan 1977. 45p. (CERL-IR-E—98). 
NTIS, PC A03/MF AOl1. 

A method for making an energy and life-cycle cost analysis of 
solar energy systems is presented. A graphical method is presented 
for predicting the performance of solar domestic hot water systems, 
solar heating systems, and solar heating and cooling systems. Meth- 
ods for selecting the optimum collector area based on life-cycle cost 
and for systematically making detailed design calculations using the 
Building Loads Analysis and System Thermodynamics (BLAST) 
computer simulation program are also presented. Practical consider- 
ations for solar system designs are discussed. The methods presented 
provide the required accuracy for both initial evaluations and final 
design calculations. Examples are provided throughout the text to 
aid in using the methods described. 


45275 (LA—6753-SR) Adaptive control for energy conservation, 
August 1, 1976—February 15, 1977. Farris, D.R.; Murray, H.S.; 
Springer, T.E.; McDonald, T.E.; Melsa, J.L.; Monopoli, R.V. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Contract W- 
7405-ENG-36. 77p. Dep. NTIS, PC AO5/MF AOI. 

The work to date on the project, Adaptive Control for 
Energy Conservation, is described. The objective of this project is to 
study the applicability of using adaptive control techniques to reduce 
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the auxiliary energy needed in a solar heated and cooled building. A 
brief survey of available adaptive control techniques is given and 
arguments are presented to explain why the particular approach used 
was selected. A cost functional to define optimal performance and an 
identification scheme to produce a linearized plant model are pro- 
posed to yield an adaptive linear regulator solution. Simulations have 
shown a substantial reduction in auxili energy required. These 
results and plans for the remainder of project are described. 


45276 (PB—262134) Buying solar. Dawson, J. (Department of 
Health, Education, and Welfare, Washington, D.C. (USA). Office of 
Consumer Affairs). Jun 1976. 81p. NTIS, PC AOS/MF A0O1. 

This book offers guidelines for the consumer interested in 
wai solar systems. It should help the homeowner considering the 
use of solar energy for space heating and cooling and domestic water 
heating to make informed decisions based on geographic location, 
<< home, quality of insulation, present energy costs, and type of 
solar system intended for purchase. It includes engineering terms 
used to evaluate or describe solar products. 


45277 (PB—263369) A Federal procurement plan to accelerate 
use of solar energy. (Sowle (Don) Associates, Inc., Arlington, Va. 
(USA)). Dec 1976. Contract FEA-CO-05-50293-00. 100p. NTIS, PC 
A0S/MF 

The Solar Energy Government Buildings Program (SEGEP) 
is a major commercialization project being developed by the Federal 
Energy Administration in conjunction with other agencies. This 
project will use a portion of the vast inventory of Federal buildings 
to provide an early and significant market for solar heating and hot 
water equipment and thus assist the early development of a solar 
heating and cooling industry infrastructure. This report addresses 
key features of Government procurement as part of an overall 
implementation plan for the SEGEP. The report reviews trends and 
techniques in Government procurement, discusses alternative strate- 
gies, and sets forth a procurement plan to achieve SEGBP goals and 


objectives. 

45278 Experimental determination of shading coefficients for se- 
lected insulating reflective glasses and draperies. Morrison, C.A.; 
Wheeler, J.M. Jr.; Farber, E.A. (Univ. of Florida, Gainesville). 
ASHRAE Trans.; 82: 38-59(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Shading coefficients based upon experiments covering five 
commercially available reflective insulating glass panels and three 
representative draperies are presented. The three drapery materials 
are classified by color, weave, and according to ASHRAE classifica- 
tions. Experimental results were obtained using the UF-ASHRAE 
solar calorimeter. The experimental results formed the basis for the 
following conclusions: (1) the solar optical properties of draperies 
have less effect on shading coefficients as the glass panel solar 
transmittance decreases; (2) for a Fae panel with a reflective film 
on the inside surface of the glass, shading coefficient will be less 
than if the same film were on the outside surface of the inside glass; 
(3) values for shading coefficients given by the 1972 ASHRAE 
Handbook of Fundamentals averaged 19 +- 5 F sean man above the 
experimental results for the glass panels with reflective film on the 
two-side films and about 1 +- 16 percent different from the experi- 
mental results for glass panels with three-side films. 


45279 TRNSYS: a transient simulation program. Klein, S.A.; 
Beckman, W.A.; Duffie, J.A. (Univ. of Wisconsin, Madison). 
ASHRAE Trans.; 82: 623-633(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A solar energy system can be regarded as a collection of 
interconnected components, which normally operate in transient 
modes. To facilitate the simulation of such systems, a computer 
program called TRNSYS has been developed to interconnect com- 
ponents in any desired manner and solve the simultaneous algebraic 
and differential equation describing the system. With this program, 
the essential problem of transient system simulation reduces to one of 
formulating mathematical models for each of the components in the 
system. General mathematical models of many components common 
in solar energy systems have been developed. Because these compo- 
nent models can be interconnected in any specified manner, simula- 
tions of many different systems are possible with little or no pro- 
gramming effort. The formulations of models for typical components 
are described. The interconnection of component models in 
TRNSYS to obtain system performance is illustrated by example. 


45280 University of Pennsylvania solar heating/solar system pro- 
gram. Wolf, M. (Univ. of Pennsylvania, Philadelphia). ASHRAE 
Trans.; 82: 644-663(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The U of P solar heating/cooling program has been devel- 


oped as a multi-purpose research and design tool. As such, it has to 
be versatile flexible 


and accurate. Versatility has been achieved 


operating modes as practical. This 
incl options at three levels: system options, subsystem options, 
and at the component level. Flexibility is obtained through organiza- 
tion of the program into a large number of subprograms, with each 
representing a subsystem or a significant function thereof. In this 
structure, main program provides only the program control, 
while even the system control logic is contained in a subprogram. 
Other aspects of this flexibility are provisions for single runs or 
continuous system operation over extended periods which can 
exceed a year, operation in detailed or in simplified modes, bypassing 
portions of the program, and operation in spectral dependence or 
with optical weighted average values. Accuracy has been provided 
for by using detailed rather then simplified models for all com 
nents and subsystems and by using exact relationships rather t 
ps ingen rg to the largest extent feasible. Despite this accuracy, a 
solar heating run for an entire heating season at hourly intervals, 
using weighted average optical values, costs only around $50--of 
direct computer charges. e 


45281 Computer model for a solar-assisted, closed-liquid-loop 
heat pump system. Ucar, M.; Drucker, E.E.; Card, W.H. (Syracuse 
Univ., NY). ASHRAE Trans.; 82: 664-680(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

An algorithmic description of a computer program will be 
presented. The buildings modeled are intermediate-sized commercial 
and institutional structures, utilizing reversible, liquid-to-air heat 

umps. A multizone hour-by-hour calculation approach is taken. 
it plate solar collectors and a liquid storage volume are used for 
two purposes; they collect and store solar energy for perimeter 
prey ma they serve as a dry cooling tower for heat rejection at 
night. The steady-state method of load calculation has been adopted, 
utilizing the sol-air temperature concept. Solar heat collection is 
calculated according to the Hottel-Whillier-Bliss model. A complete, 
life cycle economic analysis may be done by an associated computer 
program. 


45282 Nocturnal cooling and solar heating with water ponds and 
movable insulation. Niles, P.W. (California Polytechnic State Univ., 
San Luis Obispo); Haggard, K.L.; Hay, H.R. ASHRAE Trans.; 82: 


793-807(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A heating and cooling system utilizing movable insulation 
above horizontal sealed water ponds laying directly on a metal 
ceiling is examined. A full-scale evaluation of a residence using such 
a system has shown that a high level of space comfort can be 
obtained without the use of auxiliary energy for heating and cooling. 
Where climaticly applicable, houses using this system appear to be 

tentially competitive on a first-cost basis with conventionally 
Goes and cooled buildings. Architectural and system adaptation to 
the requirements of more northerly climates than the Atascadero test 


site appears possible. 


45283 ASHEW on applications of solar energy for 
heating and cooling buildings. (Univ. of Minnesota, Minneapolis). 
ASHRAE Trans.; 82: 808-813(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

In 1967, ASHRAE published “Low Temperature Engineer- 
ing Applications of Solar Energy” with contributions from many of 
the leading solar energy experts throughout the world. This publica- 
tion has proven to be one of the leading technical references during 
the sudden expansion of interest and activity in the solar energy field 
following the escalation of oil and gas prices. The history and 
current status of solar energy is reviewed and the new and revised 
volume entitled “Applications of Solar Energy for Heating and 
Cooling Buildings” is discussed. All materials have been brought up- 
to-date and additional authors and subjects added to make this an 
even more complete compendium to aid sound development of the 
solar energy era which lies ahead. 


45284 Design application using solar energy to control the envi- 
ronment in a major office building. Basford, R.C. (NASA, Langley 
Research Center, Hampton, VA). ASHRAE Trans.; 82: 814- 
824(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Analytical studies supported by experimental testing indicate 
that solar energy can be utilized to heat and cool commercial 
buildings. To verify these studies, the National Aeronautics and 
Space Administration is constructing a 50,000 sq ft, one-story office 
building at the Langley Research Center. The building will utilize 
15,000 sq ft of solar collectors to provide the energy required to 
supply 79% of the building heating needs and 52% of its cooling 
needs. The expected operational date is in early 1976. Since the 
beginning of the space program, control of solar energy absorbed by 
eubenah has been necessary for successful space operation. The 
experience gained from the space program is providing the technol- 
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ogy base for this joint project between the Langley and Lewis 
Research Centers. Langley is responsible for the system design, and 
Lewis the solar collector research. The analytical studies made to 
make the building thermally efficient, the building design changes 
that were necessary to utilize solar energy, the basic solar collector 
design, collector efficiencies, and the integrated system design are 
presented. 


45285 Solar absorption air conditioning performance in central 
Ohio. Mumma, S.A.; Sepsy, C.F. (Ohio State Univ., Columbus). 
ASHRAE Trans.; 82: 825-834(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The Ohio State University solar home is cooled with an Arkla 
three-ton LiBr-water absorption cooling unit, modified to utilize hoi 
water instead of natural gas as the heat supply to the generator. The 
hot water for the Arkla unit is produced by collecting a portion of 
the insolation incident upon the 660 sq ft of PPG baseline collectors. 
The performance of the cooling unit, flat plate collectors, storage 
tank, and system controls will be carefully monitored this summer 
while simultaneously collecting complete weather data and electrical 
consumption. The collection efficiency, storage efficiency, total 
energy collection, typical operating temperatures, coefficient of per- 
formance of Arkla unit considering all inputs including pump work, 
and optimum summertime control are reported. In addition, the solar 
system or experimental apparatus, the instrumentation, and experi- 
mental procedure are reported. 


45286 Solar energy retrofit for existing buildings. Bridgers, F.H.; 
Hopper, R.E. Jr. (Bridgers and Paxton Consulting Engineers, Inc., 
Albuquerque, NM). ASHRAE Trans.; 82: 835-847(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A comparative study for retrofitting an existing GSA Federal 
building for the optimum energy conserving system is a 
The building is a single-story structure of approximately 80,000 sq ft 
and is located at the Denver Federal Center, Denver, CO. Use of an 
internal heat recovery heat pump system to recover building internal 
energy from lights and people and to utilize this energy to heat the 
perimeter of the building; a solar-assisted heat pump system incorpo- 
rating the principles applied in the internal heat recovery heat pump 
system which provides a solar energy system for supplemental 
heating requirements at night and during morning pickup period and 
heating of domestic hot water; and a solar heating and cooling 
system in which the solar system is utilized year around to provide 
building heating and cooling to the extent ible are discussed. For 
the solar-assisted heat pump system and the solar heating and cool- 
ing system, the optimum amount of solar collector area to be used 
was determined by first computer modeling of the building system 
for various collector areas. A life-cycle cost study was then made to 
determine the most cost effective collector area. Initial premium cost 
and annual operating cost was determined for each collector area 
and the payout time calculated. 


45287 Commercially available absorption units on solar-powered 
cooling systems. Porter, J.M. (Trane Co., La Crosse, WI). ASHRAE 
Trans.; 82: 943-949(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The use of commercially available absorption equipment on 
solar systems has been largely research or field trial installations. The 
system operating temperature, namely the heat source, the heat 
rejection and chiller temperatures, establish definite operational 
cycle limits. Since the water temperatures from flat plate collectors 
are generally below the design heat source temperatures, the unit 
capacities are significantly reduced. Water temperatures in the 200°F 
range result in a 50% reduction in capacity. Absorption units which 
are marketed today can and are being used in solar cooling applica- 
tions. 


45288 Relationship between heat source temperature, heat sink 
temperature, and coefficient of performance for solar-powered absorp- 
tion air conditioners. Whitlow, E.P. (Whirlpool Corp., Benton 
Harbor, MI). ASHRAE Trans.; 82: 950-958(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

In order to minimize size and cost of equipment it is desirable 
to maximize the COP of the cooling machine. The Carnot principle 
shows that high source temperatures and low sink temperatures 
result in the higher COP values. However, flat-plate collectors 
collect heat effectively only at relatively low temperatures. Thus if 
flat-plate collectors are to be used, low sink temperatures (such as 
can be obtained only with water cooling) will be required. Using a 
higher relative circulation in the absorption machine will tend to 
lower the generator temperatre, but only at the expense of the COP 
value. Calculations for a basic ammonia-water system yield perfor- 
mance curves at air-cooled and water-cooled conditions which show 
that a flat-plate collector is not compatible with an air-cooled 
absorption machine, but that a flat-plate collector may be used if low 
temperature cooling water (less than 75°F) is available. 
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45289 Solar-operated absorption water chiller: a comparison of 
aqueous bromide and aqua ammonia cycles. Anderson, P.P. (Arkla 
Industries Inc., Evansville, IN). ASHRAE Trans.; 82: 959-965(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The emphasis on alternate sources of energy has intensified 
interest in solar energy. Since solar energy is generally collected as 
heat, the absorption unit appears to be a promising candidate for the 
solar cooling of buildings. The fluid temperatures usually available 
from flat plate collectors are too low to permit the use of air-cooled 
units. Aqueous lithium bromide and aqua ammonia, the only com- 
mercially successful absorption cycles, are compared as water- 
cooled water chillers. Either cycle can be used; however, the 
bromide unit has a higher efficiency and much lower pump work 
than the ammonia cycle. 


45290 Absorption cycles for air-cooled solar air conditioning. 
Phillips, B.A. (Phillips Engineering Co., St. Joseph, MI). ASHRAE 
Trans.; 82: 966-974(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

If residential solar heating and cooling is to be universally 
usable across the country, air-cooled solar air conditioners must be 
developed in addition to present water-cooled systems. Absorption 
cycles that are suitable for air-cooled operation with solar heat at 
temperatures ranging from below 200 F to close to 400 F are 
reviewed. The most practical systems are expected to require solar 
heat in the 300 F to 400 F range. The effect of boiler temperature on 
the efficiency of the basic absorption cycles is discussed. Modifica- 
tions of the circuits used on present absorption air conditioners can 
result in coefficients of performance up to the 1.0 range. 


45291 Selecting refrigerant-absorbent fluid for solar 
energy utilization. Macriss, R.A. (Inst. of Gas Technology, Chicago). 
ASHRAE Trans.; 82: 975-988(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Current absorption cooling systems are of only limited value 
to present-day solar-powered cooling applications in the residential 
and commercial markets. To increase their potential, operational 
modifications have been suggested for the near term and cycle and 
design modifications for the future. A new and improved absorption 
fluid system that is fully compatible with present and future solar- 
powered cooling requirements is presented. This system, the LiBr-- 
LiSCN--H2O combination, also has been tested in a LiBr--H2O unit 
(modified to simulate air cooling of the absorber and condenser) and 
has been found satisfactory. Some development work, however, is 
required before commercialization. 


FURNACES 


45292 Procedure and apparatus for detection of angular vari- 
ations having a high sensitivity. A to the control of a solar 
furnace heliostat. Delmas, R. COMPLES - Rev. Int. d'Heliotech.; 50- 
52(1 Sep 1976). (In French). 

The principle used to transform an angular deviation into 
light variation with very simple but highly precise device is de- 
scribed. One makes an image of a light source on a screen with 
lower dimension than the image in order to obtain a luminous 
corona. By light crossing through two (or four) lens quarter, two (or 
four) luminous beams are obtained which present the in i 
ag an of having high speed variation of the luminous intensity. 

¢ luminous variations are detected by photoresistance cells which 
control sensible relays and power relays. One has a device with a 
null position corresponding to the current equality in the cells. This 
very simple device ordering a d.c. motor gives high quality controls 
(better than 1/600°). 


DRYING AND CURING 


45293 (DSE/1217—1) Solar industrial process hot water as used 
to cure concrete blocks. Final report. (AAI Corp., Baltimore, Md. 
(USA)). Jan 1977. Contract EY-76-C-03-1217. 237p. Dep. NTIS, PC 
Al11/MF AOl1. 

The Phase I program and the design plan for the Phase II 
Experiment Integration wherein the AAI Corporation's 24/1 con- 
centrating collector is used to produce hot water to cure concrete 
blocks is described. This concept has a tremendous potential since 
each block requires about 1500 Btu for curing at a temperature of 
140°F to 180°F. To demonstrate this process, the solar hot water 
system will be installed at the new block fabricating plant being built 
by the York Building Products Co., Inc. at Harrisburg, A 
circular underground curing tank will be the storage tank for the 
solar system. Since the plane is new, no retrofitting is required. The 
collectors will be mounted on the roof of the new block producing 
facility. A full-scale 256 ft? module of the 24/1 collector has been 
built and tested by AAI Corporation. A 9216 ft? array of collectors 
is required for this experiment. AAI Corporation is pursuing a 
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development program planned to culminate in the marketing of the 
24/1 collector at a selli 8 price rice of $7 to $10 per square foot. The 
collector is built in 9 ft by Cae eee with 
fh > sagan at the four corners. It can be incli at the 

avorable angle for solar lormance, and can be located on a roof, 


or as a separate unit on the ground. A final performance 
analysis and an economic analysis are presented oa WH) 

WATER HEATING 

REFER ALSO TO CITATION(S) 45274, 45277, 45286 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 45279, 45280, 45282 


45294 )) Solar field subsystem pro- 
gram on the fixed mirror solar concentrator. Final report, March 28, 
1976—September 30, 1976. Eggers, G.H.; Housman, J.J.; Openshaw, 
F.L.; Russell, J.L. Jr. (General Atomic Co., San Diego, Calif. 
(USA)). 31 Dec 1976. Contract EY-76-C-04-0789. 128p. Dep. NTIS, 
PC A07/MF 

The work done by General Atomic Company (GA) to com- 

the preliminary design of a fixed mirror solar concentrator 
fFMsC) for Sandia Laboratories as part of Phase I of the Sandia 
Solar Total Energy System is described. The objective of this work 
was to establish an FMSC preliminary design, based upon a GA 
= tent, that would deliver approximately 2 x 10° Btu/day ab the 

dia Solar Total Energy System. The complete design 

ments are specified. A fluid loop was designed to route the - 
minol 66 heat-transfer fluid from the supply system through the heat- 
receiver assembly (HRA) and back to the source. The preliminary 
design includes pumps, valves, and pipe sizing and a specification of 
operating modes. Overall system design considerations were ad- 
dressed through further development of tools to (1) analyze heat 
receiver performance (with the SOLCOL code), and (2) calculate 
overall system static performance (with the SUNPOW code), which 
included quite detailed modeling of the FMSC and its insolation loss 
mechanisms. This effort is also described. A collector design was 
established that would optimize the ener; 7 collection under the 
specific insolation conditions and latitude of Albuquerque. Pertinent 
physical parameters of the collector - such as length, width, and 
—— angle - were determined from this optimization effort. The 

RA (which absorbs the energy concentrated on it by the collector 
mirrors), its support, and its positioning and solar tracking mecha- 
nism are also described. The transient performance of the system 
was analyzed by computer and results are discussed. Also, the test 
program on the system is described. 


(N—77-13535) Standardized performance tests of collec- 
tors of solar thermal energy: a flat-plate copper collector with parallel 
Mylar striping. Johnson, S.M. (National Aeronautics and Space 
Administration, Cleveland, Ohio (USA). Lewis Research Center). 
8p. (NASA-TM-X—73553; E—8991). NTIS, PC A02/ 

AOl. 

Basic test results are reported for a flat plate solar collector 
whose performance was determined in a solar simulator. The collec- 
tor was tested over ranges of inlet temperatures, fluxes and one 
coolant flow rate. Collector efficiency is correlated in terms of inlet 
temperature and flux level. 


45296 (N—77-13536) Standardized performance tests of collec- 
tors of solar thermal energy: an evacuated flat-plate copper collector 
with a serpentine flow distribution. Johnson, S.M. (National Aeronau- 
tics and Space Administration, Cleveland, Ohio (USA). Lewis Re- 
search Center). Nov 1976. 8p. (NASA-TM-X—73415; E—9001). 
NTIS, PC A02/MF 

Basic test results are given for a flat plate solar collector 
whose performance was determined in the NASA-Lewis solar simu- 
lator. The collector was tested over ranges of inlet temperatures, 
fluxes and one coolant flow rate. Collector efficiency is correlated in 
terms of inlet temperature and flux level. 


45297 Geometric catoptrics. Applications 
Aiache, L. (Faculte des Sciences et Techniques, Maceeilie). COM. 
PLES - Rev. Int. d' Heliotech.; 16-27(1 Sep 1976). (In French). 

A collector with reflecting surfaces to receive the solar 
radiation is a catoptric collector. Two classifications of catoptric 


collectors are defined and their geometrical p derived. 
Reflecting point elements of single-mirror and rotating-mirror 
trics are defined and their reflecting properties determined. (JSR) 


45298 Periodically adjustable concentrators adapted to solar cell 
panels. Durand, H.; Michel, J.; Hunzinger, J.J.; Hily, C. COMPLES - 
Rev. Int. d' Heliotech.; 39-48(1 Sep 1976). 

The specifications of stationary (or ag ed adjustable) E- 
W concentrators for solar cells are first drawn. The geometrical gain 


of simple trapezoidal grooves consisting of two symmetrical mirrors 
is studied, as a function of the angle and the size of the mirrors. The 
astronominal motion of the sun throughout the year is then intro- 
duced, and the practical yearly average gain is calculated for various 
configurations. The influences of an optimized angular tilting posi- 
tion of the concentrator of the practical reflection coefficient, and of 
the diffused light are examined. A monthly adjustable system is 
shown to represent a good compromise, giving a yearly gain near to 
3 in ideal conditions, of 2.5 with a practical reflection coefficient of 
0.9 and of more than 2 with some reasonable amount of diffused 
light. With current prices of solar panels, such a system brings a 
saving up to 50 percent of solar electrical energy cost. 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 45271, 45272, 45273, 45279, 45777 


45299 (CONF-7504120—, pp 131-139) Reducing building solar 
heat gain. Grad, I. 1976. 

From Conference on solar effects on building design; Wash- 
ington, District of Columbia, United States of America (USA) (Apr 


1975). 
In Solar radiation considerations in building planning and 


Methods for reducing building solar heat gain are studied by 
considering the following ways to reject or deflect the surrounding 
solar energy: (1) building configuration; (2) building orientation; (3) 
window shading techniques and devices; (4) construction materials 
for windows, walls, and roofs; (5) absorption; (6) reflection; and (7) 
thermal insulation. 

45300 (CONF-7504120—, pp 156-173) Selection of glass and 
solar shading to reduce cooling demand. Jaros, A.L. Jr. 1976. 

From Conference on solar effects on building design; Wash- 
ington, District of Columbia, United States of America (USA) (Apr 
1975). 

In Solar radiation considerations in building planning and 


The constructions used to reduce the input of heat derived 
from solar radiation through windows are compared and evaluated 
with particular reference to costs of installation, savings in air 
conditioning load, and consequent net savings in total investment 
and in evaluated annual costs. For basic data, the selected unit size 
was | ft? of glass; for application comparisons, it was 1 horizontal 
running foot of glass, 6 ft high. Sash, mullions, muntins, and other 
embellishments were external to these unit sizes. Not all possible 
shading devices could be considered. Some, such as fixed concrete 
vertical louvers or vertical screen walls, must be regarded as archi- 
tectural treatments, and their patterns, proportions, and costs vary so 
greatly that it was not feasible to evaluate them generally. 


45301 Modeling of a heat-pipe operated thermal storage device. 
Yang, W.J.; Lee, C.P. (Univ. of Michigan, Ann Arbor). ASHRAE 
Trans.; 82: 634-643(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

An explicit finite-difference formulation is applied to simulate 
the dynamic performance of fusion-type thermal storage devices 
operated by heat pipes. The condensation part of the heat pipe is 
embedded in the storage unit, while the evaporation end is inserted 
in the solar collector or in the solar loop. Consideration is given to 
salt hydrates and eutectic fluoride mixtures of alkali and alkaline 
earth metals as storage materials in the vessel of cylindrical or 
spherical construction. Numerical results are obtained by means of a 
digital computer for the transient response of the storage medium to 
a step change in the heat-carrier temperature in the heat pipe. The 
dimensionless physical parameters governing the dynamic character- 
istics of the heat storage unit are identified and their roles deter- 
mined. The formulation is general and may be applied to investigate 
other types of thermal response of the storage systems. 


45302 Sun, diurnal variation, and complex walls. Camia, F.M. 
(Ecole d’Architecture de Luminy, Marseille). COMPLES - Rey. Int. 
a 28-38(1 Sep 1976). (In French). 

The thermal modulation produced by the sun and other 
climatic factors is considered. For resolving the problem of the 
transfer of this modulation through the composite walls, new func- 
tions, called “S functions” are used. The computation is relatively 
easy, with the method of “back count,” and two numerical examples 
are detailed for instance. The using of S functions permits to have 
new evidences, e.g., the fact of some heterotropy of the thermal 
conduction in the case of a modulate flow. Tables of values and a 


graph are given. 
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GEOTHERMAL ENERGY 


45303 Geothermal energy. Bowen, R.G. (Oregon Dept. of Geol- 
ogy and Mineral Industries, Portland). Oreg., Dep. Geol. Miner. Ind., 
Misc. Pap.; 18: 43-50(1975). 

The discussion is presented under the following headings: 
misconceptions about geothermal energy; an important supplement 
to energy supply; the earth as a heat engine; geothermal reservoirs; 
Oregon's potential; cost of operation and production; environmental 
factors; and, utilizing geothermal waters. It is pointed out that in 
Oregon there are about 200 hot springs, or 1/6th of those known in 
the United States. (JGB) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 46711 


45304 (PB—263091) Geothermal technoecosystems and water 
cycles in arid lands. Information paper. Duffield, C. (Arizona Univ., 
Tucson (USA). Office of Arid Lands Studies). 1976. Contract DI-14- 
31-0001-5254. 217p. NTIS, PC A10/MF AO1. 

Arid lands resource information paper No. 2, ‘Exploration 
and Exploitation of Geothermal Resources in Arid and Semiarid 
Lands,’ first issued in 1973, is now out-of-print. The intent of the 
present paper was to revise that earlier literature review with its 
annotated bibliography, by recognizing the unusual developments in 
this field in the interim, with new geothermal fields discovered, new 
demands for geothermal energy as an alternative source to more 
conventional sources, and a number of new publications reflecting 
accelerated research. The extensive bibliography accompanying this 
paper was produced by ALIS, and includes over one hundred 
references prepared by the Office of Arid Lands Studies. 


NON-USA 


45305 Geothermy. Estable, M. (APAVE, Paris, Fr). APAVE 
Rev.; 57: No. 195, 53-58(Jul-Aug 1976). (In French). 

A survey of geothermal sites in France is presented. In 
particular the following regions are promising: Parisian Aquitanian, 
Alsacian, Rhone-Provence, and Clermond-Ferrand. Possibilities of 
utilization of geothermal energy and its financial aspects are consid- 
ered. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


45306 (PB—262852) Measurement of water content of porous 
media under geothermal system conditions. Chen, H. (Stanford Univ., 
Calif. (USA). Dept. of Petroleum Engineering). Aug 1976. 175p. 
NTIS, PC A08/MF 

Thesis. 

The objective of this study is: (1) To investigate methods for 
the in-situ measurement of water content in porous media; (2) to 
measure water content (saturation) in the two-phase geothermal fluid 
flow and depletion experiments; and (3) to investigate salt deposition 
in boiling brine flow systems. The capacitance probe designed by 
Baker is selected for intensive study. Calibrations are made in two 
sand packs of different sand grain size filled with a steam-water 
mixture at high temperatures. The calibration curves show that the 
capacitance probe readings are nearly independent of porous media 
type and operating temperature. A preliminary brine depletion study 
is conducted by producing water and steam from a core initially 
filled with a hot, compressed 12,000 ppm sodium chloride solution. 


USA 


45307 (COO—2908-1) Research on the physical properties of 
geothermal reservoir rocks. Summary report on collection of samples 
of volcanic rocks for petrophysical studies. Progress report 1. Grose, 
L.T.; Keller, G.V. (Colorado School of Mines, Golden (USA). 
Dept. of Geophysics). 31 Aug 1976. Contract EY-76-S-02-2908. 5p. 
Dep. NTIS, PC A02/MF AOl1. 

Rock samples were collected from the Snake River Plain 
volcanic depression of Idaho, the Columbia Plateau’s volcanic basin 
located in southeastern Washington, northeastern Oregon, and west- 
ern Idaho, the Modoc volcanic province of northeastern California, 
the volcanic fields of south central Nevada, and the Jemez volcanic 
field of north central New Mexico. Strategy governing sample 
selection is described. From each field, 64 individual rock samples, 
each being several kilograms in size, were collected. (JGB) 


45308 (PB—263237) The potential for nuclear and geothermal 
power plant siting in Idaho as related to water resources. Technical 
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completion Mar 1974—Mar 1975. Heitz, L.F. Jr. (Idaho 
Univ., Moscow (USA). Water Resources Research Inst.). Mar 1975. 
113p. NTIS, PC A06/MF AO1. 

ey in cooperation with Idaho Nuclear Energy Com- 
mission, Idaho Falls. Report on Project INEC-Energy Plant siting. 

The availability of cooling water in the state of Idaho for use 
in nuclear and geothermal power production and uranium enrich- 
ment facilities is discussed. Physical requirements for cooling water 
and the effects of water quality standards and water rights laws on 
cooling water supplies are also investigated. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


45309 (PB—262575) Geothermal exploration: an evaluation of 
the microseismic ise method. Skokan, J.J. (Colorado School 
of Mines, Golden (USA)). 1974. 124p. (T—1701). NTIS, PC A06/ 
MF AOl1. 

Thesis. 

An attempt to test the geothermal-groundnoise hypothesis-- 
that is: geothermal reservoirs are dynamic systems and can be 
located by measuring ground motion above them--resulted in exten- 
sive groundnoise surveys in two areas which appear to have great 
SS potential. These surveys were carried out at Kilauea 

olcano, and the East Rift of Kilauea Volcano, on the Island of 
Hawaii. These areas were selected because of their relatively homo- 
geneous geologic environment, for other surveys indicate that ‘litho- 
logic noise’ tends to be a problem when evaluating groundnoise data. 
Even in this relatively ideal environment, the surveys tend to indi- 
cate changes in the acoustic properties of rocks, rather than changes 
in groundnoise activity resulting from dynamic geothermal reser- 
voirs. 


45310 (PB—262674) Seismicity report on Black Rock Desert 
project - northwest Nevada. (Washington Univ., Seattle (USA). Inst. 
y Environmental Studies). Aug 1974. 34p. NTIS, PC A03/MF 
AOl. 

For the purpose of evaluating the geothermal potential of the 
area near Gerlach, Nevada, five high-gain (3-6M), high-frequency 
(1-30hz) seismic arrays with a detection threshold below magnitude - 
1.0 were operated for a total of 30 days in May and June of 1974. 
The area is seismically active. Over 400 local seismic events were 
detected, including an earthquake swarm of over 300 events. The 
swarm area, near Hualapai Flats, is interpreted as having the largest 
potential of the area surveyed for producing commercial earth 
steam. This report outlines the instrumentation and operational 
methods employed in the field work. Observations and results also 
are given and an interpretation of the findings is presented. Conclu- 
sions and recommendations are listed. 


45311 (PB—262705) A time-domain electromagnetic survey of 
the East Rift Zone, Kilauea Volcano, Hawaii. Skokan, C.K. (Colora- 
do School of Mines, Golden (USA)). Dec 1974. 167p. (T—1700). 
NTIS, PC A08/MF AOI. 

Thesis. 

The purpose of the time-domain electromagnetic survey is: 
(1) to give greater insight into interpretation techniques of time- 
domain electromagnetic data; and (2) to present a more complete 
picture of the geologic structure and hydrology of the Rift, with 
special emphasis on its geothermal potential. To interpret the time- 
domain electromagnetic data: (1) the maximum-received voltages are 
converted to apparent resistivities and mapped; (2) the received 
transients are matched with a catalog of asymptotic curves; (3) 
theoretical layered-earth curves are calculated and the transients are 
again matched; and (4) a least-squares-fit computer program gives a 
more exact interpretation. A comparison of time-domain electromag- 
netic results with the results of conventional DC dipole mapping 
surveys shows that both measurements essentially provide the same 
resistivity information. Time-domain electromagnetic surveys pro- 
vide resistivity versus depth information as well. 


45312 (PB—262779) Quadripole mapping near the Fly Ranch 

geothermal prospect, northwest Nevada. Morris, D. (Colorado School 

pel ny Golden (USA)). 1975. 110p. (T—1699). NTIS, PC A06/ 
AOl. 


Thesis. 

The quadripole mapping method is a surface based direct 
current exploration technique to investigate the subsurface resistivity 
structure. Two orthogonal bipole sources are used. The electric field 
intensity and azimuth due to each bipole source is measured and by 
adding the two electric field vectors in various combinations, the 
apparent resistivity and conductance can be calculated as a function 
of the direction of the resultant electric field vector at each of the 
receiver stations. The result is a resistivity ellipse for which only 
three parameters are needed to define it. This technique was applied 
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to several types of the theoretical models in order to understand and 
better interpret the field data. The quadripole mapping method was 
used in the vicinity of Hualapai Flat to study the subsurface geology 
and evaluate the geothermal prospect in Hualapai. 


45313 (PB—262828) Telluric mapping over the Mesa Geothermal 
Anomaly, Imperial V: 3 Maas, J.P. (California Univ., 
Riverside (USA). Inst. of Geophysics and Planetary Physics). 1975. 
12p. IGPP-UCR—75-10). NTIS, PC A02/MF AO1. 

The telluric prospecting method employs naturally 
ac electric fields in the earth to measure the variations in la 
electrical conductance within a sedimentary basin. It is a relatively 
inexpensive, rapid and deeply penetrating method of estimating 
electrical conductivity. Telluric measurements were made at thirty- 
nine stations in the vicinity of the Mesa Geo Anomaly, 
Imperial Valley, California in order to evaluate the usefulness of the 
method as a geothermal prospecting tool. The area of investigation is 
characterized by thick (about 3 km) and highly conductive (resistiv- 
ity on the order of 5 ohm-m) sediments. large sediment depth 
and conductivity necessitated a more sensitive (p-p noise level = 
uV) apparatus operating at lower frequencies (.0067 hz) than is 

ly employed for telluric investigations. Relative ~~ areas 
were determined for the stations and plotted as total field and 
residual contour —. These maps clearly reveal the presence of the 
thermal anomaly. They coincide well in geometry with the anomal 
shown by shallow thermal ient data and are consistent with 
temperature data from five deep wells in the area. 


45314 True-temperature determination of geothermal reservoirs. 
Jin, D.J. (Texas Instruments Inc., Dallas). Geoexploration; 15: No. 1, 
1-9(Jan 1977). 

Parameters governing the resistivity in geothermal areas are 
analyzed. A method for the calculation of the true temperature of 
geothermal reservoirs is explained, and the effectiveness of the 
method is evidenced. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


45315 (PB—262777) Radon measurements in geothermal sys- 
tems. Stoker, A.K.; Kruger, P. (Stanford Univ., Calif. (USA). Stan- 
ford Geothermal Program). Jan 1975. 123p. (SGP-TR—4). NTIS, 
PC A06/MF AOl1. 

This study is concerned with radon in geothermal reservoirs. 
Radon is a naturally occurring radioactive gas produced by the 
decay of radium. Radon release from geothermal reservoirs depends 
on the concentration and distribution of radium, the emanation 
properties of the radon, and the flow characteristics in the reservoir. 
At steady state, the radon concentration in produced geofluids is a 
function of the volumetric emanating power and the effective poros- 
ity. Thus, radon may serve as a tracer for studying subsurface 
processes. Because of its radioactivity, radon release is also of 
environmental concern. Several sampling and measurement tech- 
niques are evaluated to provide representative values of radon 
concentrations for engineering and environmental studies. The envi- 
ronmental impact of radon release to the atmosphere appears to be 
small and indistinguishable from the release of radon by natural 
emanation from the surrounding land mass. 


EXPLORATORY DRILLING AND WELL LOGGING 


45316 (PB—262428) The geothermal system at Volcano, 
Hawaii. Murray, J.C. (Colorado School of Mines, Golden (USA)). 
1974. 98p. (T—1556). NTIS, PC A0S/MF AO1. 

esis. 


A borehole was drilled beneath the summit of Kilauea Volca- 
no, Hawaii to substantiate predictions made from surface-based 
geophysical surveys, and to provide information of the development 
of a hydrothermal system over a known magma chamber. The 
results are consistent with the Sa made from a 
surveys: (1) brackish water was found to be present at a depth of 488 
meters; and (2) the temperatures encountered in the borehole are not 
- enough to provide a viable geothermal reservoir. A model of 

the observed temperature profile was made utilizing a a 
sional fluid convection cell. A fair match to the observed tem 
ture distribution was made with a convection model having hal ‘cell 
dimensions of 700 by 700 m. Laboratory measurements of matrix 
permeability were very low, suggesting that permeability is mainly 
— by fractures. The formation-water resistivity as determined 
geophysical logs has a salinity near that of sea water, further 
supporting the convection model. 


45317 Planning and design of additional East 

Mesa geothermal test facilities (phase 1B). Volume III. Appendices. 

Pearson, R.O. (TRW Defense and Space Systems Group, Redondo 

Beach, oth pe (USA)). 15 Oct 1976. Contract E EY.76-C-03.1140. 130p. 
. NTI 


Goo of af hin A, results 
of a petrophysical study formed on seven wells in the East Mesa 
area of the Imperial V: of California are reported. The wells 


were drilled on and around the geothermal anomaly that constitutes 
the East Mesa Field. The study was subdivided iso two tasks, the 
first dealing with three recently drilled wells, the second dealing 
with four older wells that lie off the geothermal anomaly. The three 
new wells are: Republic Geothermal 38-30, Republic Geothermal 
16-29 and ——— Geothermal 18-28. The older wells are: Magma 
Sharp, Border Barbara, American Petrofina No. 27 and Texaco 
joo eo me In each case the objective of the petrophysical 
study was to determine porosities, permeabilities and salinities in 
requested intervals, together with the selection of the best sand/shale 
discriminator. The computed results are reported in table and listing 
form to show average values of porosity, horizontal and vertical 
permeabilities together with gross interval, net sand, percent sand 
and darcy-feet tabulations, layered in 250’ intervals throughout each 
well. The second section of this report, Appendix B, is devoted to 
details of the drilling prognosis for the three geothermal wells to be 
drilled by the Bureau of Reclamation at their East Mesa site. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 46619, 46620 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 45308 


DESIGN AND OPERATION 


45318 (COO—2607-4, pp 89) Processing of hypersaline brine. 
Progress report. Hutchinson, A.J.L. (Ben Holt Co., Pasadena, CA). 


1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) 9 Aug 1976). 

n Conference on scale management in geothermal energy 


45319 (PB—262702) Characteristics of vapor flashing geothermal 
plants. Technical report. Ahluwalia, R.K.; then J.C.S. (Hawaii 
Univ., Honolulu (USA). Coll. of Engineering) 15 Nov 1974. 75p. 
(HGP-TR—6). NTIS, PC A04/MF 
Report on Hawaii Engineering Program. 
A study of the important parameters of a vapor flashing plant 
and characteristics of its major components is presented. The opti- 
mum flashing temperature was calculated by numerical method, and 
the effects of wellhead pressure and number of stages on power 
output were analyzed. The design and operating features of a bottom 
outlet cyclone separator are given. The steam rates of a mixed 
ure turbine for geothermal application were estimated in terms 
of the size, loading, throttle pressure and temperature, and condens- 
ing pressure. A procedure is described to determine the performance 
and size of an induced-draft, cross-flow cooling tower. By perform- 
ing a simple heat balance calculation, effects of non-condensable gas 
content and condensing pressure on the net power output were 
determined. Finally, the possible arrangements of the heat rejection 
equipment and the factors involved in the selection of a plant site 
were discussed. 


POWER PLANT SYSTEMS AND COMPONENTS 


45320 (UCID—17411) Interim report on performance tests of a 
total flow turbine for geothermal applications. Comfort, W.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Mar 1977. Contract W-7405-ENG-48. 3lp. Dep. NTIS, PC A03/MF 
AOl. 
A new two-phase expander was successfully tested in the 
. An engine efficiency of 23 percent for a single-nozzle test 
was measured. Performance predictions of a numerical model agree 
well with experimental results. Full admission performance, based 
. the numerical model and achievable nozzle thrust coefficients 
indicate that full admission engine efficiency between 38 and 48 
percent can be realized with present technology. Droplet size reduc- 
tion and enhanced two-phase flow analysis techniques should make 
it possible to reach the research goal of 70 percent engine efficiency. 


GEOTHERMAL ENGINEERING 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 45318, 45960 


GEOTHERMAL ENERGY 4691 
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45321 Alternate construction for 


materials of 
geothermal applications. Progress report No. 10, July—September 
1976. ng M.; Kukacka, L.E. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E-76-C-02-0016. 25p. Dep. 
NTIS $4.00. 


A program to determine if concrete polymer materials can be 
utilized as materials of construction in geothermal processes has been 
in progress since April 1974. Since that time high temperature 
polymer concrete formulations have been developed, laboratory 
tests performed in simulated geothermal environments, field testin, 
initiated at four geothermal sites, and economic studies caatent 
Laboratory data for exposure times greater than 1 year are available 
and field test results have been obtained for 180 day exposures to dry 
steam, flashing brine, and hot water. Good durability is indicated. 
bag ee — during the period July 1 to September 30, 1976 
is descrii 


45322 (COO—2607-4, pp 169) What we do not know about 
scaling. Vetter, O. (Union Oil Research Center, Brea, CA). 1976. 
From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 
In Conference on scale management in geothermal energy 
development. 


45323 (PB—262708) A review of problems on scaling and corro- 
sion in geothermal plants. Technical memo. Bhargava, A.; Chou, 
J.C.S.; Kihara, D.H. (Hawaii Univ., Honolulu (USA). Coll. of Engi- 
neering). Jun 1975. 40p. (HGP-TM—3). NTIS, PC A03/MF AOI. 
Report on Hawaii Geothermal Project Engineering Program. 
Two of the major problems encountered in the operation of 
geothermal power plants are the deposition of dissolved solids from 
aqueous solutions and the corrosion of metals. Steam and hot water 
from underground reservoirs are known to differ in their qualities 
and contain many impurities. Some of these impurities, such as 
insoluble carbonate and silica, have been largely responsible for the 
deposition of scale on the production wells and on the equipment of 
Pc plants. The presence of gases such as carbon dioxide and 
ydrogen sulfide, together with etching chloride and sulfate ions and 
moisture, has brought about severe corrosion in condensers, turbines, 
and other exposed parts of geothermal power plants. The result has 
been frequent interruptions in the o —— of plants and expensive 
replacements of affected parts. The discussion in the following 
sections is an attempt to describe in detail the mechanisms of scaling 
and corrosion as they pertain to geothermal power plants. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


45324 (PB—261580) Development of a downhole turbo-pump for 
geothermal brine. Phase I: confirmation of design specifications. Phase 
II: design and fabrication of prototype. Final report. Gravelle, E. 
(Sunstrand Corp., Denver, Colo. (USA). Sunstrand Fluid Handling 
Div.). 29 Jun 1976. 33p. NTIS, PC A03/MF AOl1. 

See also PB—261581. 

One obstacle to immediate development of thermal re- 
sources is the lack of a suitable downhole pump capable of handling 
hot geothermal brines. A concept is proposed wherein downhole 
motive power is supplied by a hydraulic turbine which is close 
coupled to a pump suited for brine delivery. Recirculated brine 
delivered from a surface supply pump provides motive power for the 
downhole unit. 


45325 (PB—261581) Development of a downhole turbo-pump for 

geothermal brine. Phase III: laboratory testing. Final report. Gravelle, 
E. (Sunstrand Corp., Denver, Colo. (USA). Sunstrand Fluid Han- 
dling Div.). 27 Jul 1976. 16p. NTIS, PC A02/MF AO1. 

See also PB—261580. 

The prototype downhole turbo-pump was built and run at 
partial power on water in the laboratory. Mechanical integrity of the 
design was demonstrated, but hydraulic efficiency did not meet 
expectations. Efficiency improvement was attempted by quickly 
producing a fabricated aluminum pump diffuser, but this component 
broke up in service and the efficiency enhancement potential of this 
design remains unproven. More extensive turbine redesign require- 
ments are outlined. 


yo = (PB—261740) Geothermal hot water pump research pro- 

progress report. Progress report, Sep 1974—Jan 1975. Winkler, 
MK. K. (Lear Motors Corp , Reno, Nev. (USA). Power Plant Div.). 7 
— 1975. Contract NSE-AER74-18753. 38p. NTIS, PC A03/MF 
AOl. 

The report discusses a downhole pumping system capable of 
operating for extended periods of time in the hostile environment of 
geothermal brine wells. This pumping system confines the hot brine 
into a sealed circulation system under sufficient pressure to prevent 
its flashing into steam, thus increasing heat exchanger efficiency. The 
sealed circulation system prevents contamination of environment by 
permitting the reinjection of the cooled water, with dissolved miner- 
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als and gases into a return well. This pumping system will allow 
utilization of water dominated geothermal resources for commercial 


power generation. 


45327 Geothermal down-well pumping system. 
Final report. Fuller, R.H. (Sperry Research Center, Sudbury, Mass. 
16 Aug 1576. 35p. (SCRC-CR_76-46). NTIS, PC A03/MF 


See also N—75-20854. 

The Sperry down-hole pump obtains its ener; an © 
the brine (well Ra directly from the brine itself. pone 
of working fluid (1% to 2% of brine flow) is sent down to the 
pumping unit through a down-hole heat exchanger, which consists 
of two annuli formed by the well casing and two concentric lengths 
of standard oil field tubing. The working fluid flows down the inner 
annulus, and the hot brine flows up the outside annulus. Thus heat is 
transferred from the brine across the wall of the boiler tube and into 
the working fluid. The working fluid vapor is used to drive a 
turbine, which in turn drives the pump impeller. Turbine exhaust is 
returned through the exhaust tube to the surface where it is con- 
densed and then sent back down-hole for another cycle. Thus the 
working fluid is contained in its own closed loop, and the brine is 
excluded from this subsystem. This report documents the results of 
the turbo pump laboratory tests including the measured performance 
of the 900 gpm pump impeller. 


45328 (PB—262030) Geothermal hot water pump. (Lear Motors 
Corp., Reno, Nev. (USA)). 1976. 115p. (LMC—760504-A-App). 
NTIS, PC A06/MF 

—_— to rept. No. LMC—760504-A dated 30 May 1976, 
PB—26174 


A hot water pumping system for use in geothermal reservoirs 
was developed. The system consists of a high-speed electric motor 
driven submergible pump which can operate at cepths of 1,000 feet 
or more, and at temperatures up to 450F (232C). Six appendixes are 
—— in this report: (1) Generator ———_ Analysis; (2) 

ower Transmission Cable Vendor Data; (3) Electric Motor Com- 
ed Analysis; (4) Motor Electrical Insulation Vendor Data; (5) 
—— Material Vendor Data; and (6) Motor Test Proce- 
ure 


45329 (PB—262692) Geothermal reservoir and well test analysis: 
a literature survey. Technical memo. Chen, B. (Hawaii Univ.--Hilo 
Coll. (USA)). > 1974. 38p. (TM—2). NTIS, PC A03/MF AO1. 

In order to evaluate the geothermal reservoir at the drilling, 
development, or production stage, the geothermal engineer must 
have data on the various parameters vital to its analysis. These data 
include formation thickness, rmeability, porosity, viscosity, 
compressibility, thermal conductivity, fluid and rock density, tem- 
perature, and most of all formation average pressure. This report 
deals primarily with the analysis of the ~equired parameters, focusing 
on the various pressure measurements and analysis techniques. It also 
surveys the material/heat baiance equations essential for the estab- 
lishment of a reservoir model for performance matching prediction. 


45330 (PB—262709) The effect of steady withdrawal of fluid in 
geothermal reservoirs. Technical Cheng, P.; Lau, K.H. 

(Hawaii Univ., Honolulu (USA). Coll. of Engineering; Hawaii 
Univ.--Hilo Coll. (USA)). May 1975. Contract E(04-3)-1093. 31p. 
(HGP-TR—9). NTIS, PC A03/MF AO1. 

Report on Hawaii Geothermal Project Engi 
Prepared in cooperation with Hawaii Univ.-Hilo sll, F Hilo. 

The problem of combined free and forced ‘convection in 
eothermal reservoirs resulting from steady withdrawal of fluid is 
investigated numerically. The aquifer is confined by caprock on the 
top, heated by an impermeable surface at the bottom, and is re- 
charged continuously from the ocean. The governing quasi-linear 
partial differential equations in terms of pressure and temperature are 
approximated by finite difference equations which are solved nu- 
merically by iteration. Computations were carried out for both 
cylindrical and rectangular reservoirs for a selected set of param- 
eters. 


45331 (PB—26291 » Hawaii geothermal project engineering pro- 

gram. Report on 1. Chai, H.C.; Chen, B.; Cheng, P.; Chou, J. 
Kihara, D. (Hawaii Univ., Honolulu. (USA)). Jan 1978, 203p. NTIS, 
PC A10/MF 

See also Summary rept. for Phase 1, PB—261545.*National 
Science Foundation, Washington, D.C. Research Applied to Nation- 
al Needs.(PC A10/MF 

This report covers geothermal reservoir engineering, includ- 
ing numerical modelling of geothermal reservoirs, well testing and 
re and physical modelling, and optimal geothermal plant 

gn. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


45332 (PB—262730) A laboratory model of stimulated geother- 
mal reservoirs. Hunsbedt, A.; Kruger, P.; London, A.L. (Stanford 


OCT. 15, 1977 


Univ., Calif. (USA). Stanford Geothermal Program). Feb 1975. 
141p. (SGP-TR—7). NTIS, PC A07/MF AO1. 

A laboratory model (the chimney model) of a fractured rock 
chimney created by artificial stimulation of geothermal reservoirs is 
constructed. The model is used to study the behavior of a water/ 
rock system resembling that created by fracturing of an originally 
dry hot rock geothermal region at maximum initial temperature and 
pressure of 500 degrees F and 790 psia, respectively. 


TIDAL POWER 


WAVE ENERGY CONVERTERS 


45333 (UNC-SG—76-04, Pp 5-8) Wave power—nodding duck 
wave energy extractors. Salter, S.H.; Jeffrey, D.C.; Taylor, J.R.M. 
(Univ. of 1976. 

ve North Carolina, United States of America (USA) (27 Jan 

In Energy from the oceans: fact or fantasy. 

Wave power is discussed in the following areas: availability, 
safety, security of supply, environmental acceptability, transmission, 
and cost. (MHR) 


45334 Optimum operation of improved wave-power converter. 
Budal, K.; Falnes, J. (Norges Tekniske Hoegskole, Trondheim, 
Norway). Mar. Sci. Commun.; 3: No. 2, 133-150(1977). 

An improved version of the previously proposed resonance- 
tuned absorber of ocean-wave power is presented. The absorber 
utilises a machine to control its movement in an optimum way 
relative to the time evolvement of the incident wave. As a result, the 
improved absorber becomes theoretically as efficient in non-harmon- 
ic waves as the resonance-tuned absorber is in harmonic waves. 
Assuming waves and oscillations of small amplitudes, mathematical 
expressions are derived for the maximum obtainable absorbed power 
and for the corresponding optimum velocity function of the oscillat- 
ing heaving absorber body. Provided the wave spectrum is reason- 
ably narrow, the optimum velocity is approximately proportional to 
and in phase with the excitation force due to the incident wave. 


WIND ENERGY 


REGULATIONS 


45335 § (PB—263576) Barriers to the use of wind energy ma- 
present 


chines: the regulatory regime and a preliminary assess- 
ment of some itical/societal problems. Taubenfeld, R.F.; 
Taubenfeld, H.J. (Societal Analytics Inst., Inc., Dallas, Tex. (USA)). 
Jul 1976. 159p. NTIS, PC A08/MF AO1. 
This report analyzes and assesses the present state of law and 
regulation at all levels of government that may affect wind energy 
machines. Also analyzed and assessed is the state of analogous and 
related law and regulation, requirements at various levels of govern- 
ment, and international rules, as wind machines grow larger and/or 
are used in arrays. It suggests some potential impacts of the develop- 
ment of wind-based power technology on selected aspects of the 
American economy, particularly on the energy delivering utilities. 


WIND ENERGY ENGINEERING 


45336 (N—177-13539) An estimate of the interaction of a limited 
array of windmills. Crafoord, C. (Stockholm Univ. (Sweden). Me- 
teorologiska Institutionen). Nov 1975. Contract STU-75-3130. 43p. 
(DM—16). NTIS, PC A03/MF AO1. 

Sponsored in Part by Swed. Board for Energy Source Devel- 


Using logarithmic wind profiles, the increment of rou; 

, as an infinite array of windmills is added to an already 
rough surface, is calculated by a method of superposition of surface 
stress and windmill drag. The obtained logarithmic profiles are used 
to calculate the relative power of a single windmill in an unlimited 
array. These values are then used as limiting values for the relative 
power of a windmill unit in a limited array, using a simple continuity 
model of energy flow. Various examples are given to illustrate the 
efficiency of different windmill units and array sizes. Examples are 
also given for a tentative 100 MW group station, using different 
rated power units. The results are to be seen as mainly qualitative 
due to the crudeness of the assumptions involved. Fairly indepen- 
dent of chosen rated power of the individual units, group stations 
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with small arrays (5 to 10 rows) seem to be mainly fed by horizontal 
flow, but for larger array sizes exceeding 50 x 50 units, the vertical 
flux from above becomes more important. 


TURBINE DESIGN AND OPERATION 


45337 (COO/2614—76/1) Self-regulating composite bearingless 
wind turbine. Final report, June 3, 1975—June 2, 1976. Cheney, 
M.C.; Spierings, P.A.M. (United Technologies Research Center, 
East Hartford, Conn. (USA)). Sep 1976. Contract EY-76-C-02-2614. 
62p. (R—76-912185-2). Dep. NTIS, PC A04/MF AOl1. 

The Composite Bearingless Rotor (CBR) concept has been 
shown to have characteristics ideally suited for wind turbine applica- 
tions. This rotor concept provides a fully self-regulating and self- 
aligning wind turbine. Such a system was achieved without the need 
for auxiliary controls or sensors. These features allow self-starting 
for wind initiating from any direction and automatic pitch and yaw 
variations to optimize performance under al! normal wind condi- 
tions. The work described in this report consists of the design of a 
4.5 ft dynamically scaled wind turbine model and the testing of this 
model in the United Technologies low speed wind tunnel. Several 
concepts were investigated which were designed to achieve self- 
regulation. Of these, a system which consisted of a hub supported 
pendulum integrated with the CBR blade provided the features 
desired. Testing of this configuration consisted of startups from any 
wind direction with wind speeds up to 30 mph. Stress and stability 
characteristics were investigated during the test program and the 
CBR wind turbine demonstrated low stress levels and highly stable 
response characteristics under all conditions tested. 


45338 (COO/2614—76/2) Self-regulating composite bearingless 
wind turbine. Executive summary, June 3, 1975—June 2, 1976. 
Cheney, M.C.; Spierings, P.A.M. (United Technologies Research 
Center, East Hartford, Conn. (USA)). Sep 1976. Contract EY-76-C- 
02-2614. 13p. (R—76-912185-3). Dep. NTIS, PC A02/MF AOl. 
An investigation was conducted into the feasibility of apply- 
ing the Composite Bearingless Rotor (CBR) concept to wind tur- 
bines. The CBR blade is comprised of a conventional blade construc- 
tion over the outboard span, but inboard is made up simply from a 
finite length (about 15 percent of the radius) of unidirectional com- 
ite material. This member, called the flexbeam, replaces the 
inges and bearings normally located at the blade root and provides 
the necessary flatwise and edgewise stiffness, but due to the unidirec- 
tional fiber alignment, has low torsional stiffness. Blade pitch control 
is achieved by applying a moment at the outboard end of the 
flexbeam and elastically twisting it. The work described in the final 
report was conducted under contract with ERDA and consisted of 
the design and fabrication of a dynamically scaled wind turbine 
model, the wind tunnel testing of this model, and the evaluation of 
several control concepts in an attempt to achieve a self-regulating 
system. Such a system was achieved and experimentally demonstrat- 
ed in the wind tunnel. Operating characteristics at wind speeds 
exceeding 30 mph were investigated and simulated start ups and 
wind direction changes were successfully executed. 


45339 (ERDA/NSF/00367—76/2) Innovative wind machines. 
Executive summary and final report. Walters, R.E.; Fanucci, J.B.; 
Loth, J.L.; Migliore, P.G.; Ness, N.; Palmer, G.M.; Squire, W.; 
Yusuff, S. (West Virginia Univ., Morgantown (USA). Dept. of 
Aerospace Engineering). Jun 1976. Contract EY-76-C-05-5135;NSF- 
G-AER-7500367-000. 218p. Dep. NTIS $7.75. 

Information is presented concerning wing trailing vortices, 
vortex type concentrators, vertical axis wind machine analysis using 
strip theory, numerical solution for the unsteady lifting characteris- 
tics of variable pitch cross-flow wind turbines, and outdoor VAT 
test model. 


45340 (N—77-13012) Comparative wind tunnel investigation of 
sail profiles for windmills. Fauel, P.L. (Technische Hogeschool Delft 
(Netherlands)). Feb 1975. 20p. (VTH—191). NTIS, PC A02/MF 
AOl. 


Low speed wind tunnel tests were carried out to determine 
sail profiles for improving the performance of classical Dutch wind- 
mills. Results are presented in graphs, in which the coefficient of 
force-in-plane related to the wind velocity is depicted as function of 
the ratio between circumferential speed and effective wind velocity. 
It appears that improvements in performance may be obtained by 
changing the shape of the sails. 


45341 (N—77-13534) Wind tunnel measurements of the tower 
shadow on models of the ERDA/NASA 100-kW wind turbine tower. 
Savino, J.M.; Wagner, L.H. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). Nov 
1976. 37p. (NASA-TM-X—73548; E--8984). NTIS A03. 
Detailed wind speed profile measurements were made in the 
wake of 1/25 scale and 1/48 scale tower models to determine the 
itude of the speed reduction (the tower shadow). The 1/25 
calls souer modeled closely the actual wind turbine including the 
service stairway and the equipment elevator rails on one face. The 
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1/48 scale model was made of all tubular members. Measurements 
were made on the 1/25 scale model with and without the stairway 
and elevator rails, and on the 1/48 all tube model without stairs and 
rails. The test results show that the stairs and rails were a major 
source of wind flow blockage. The all tubular 1/48 scale tower was 
found to offer less resistance to the wind than the 1/25 scale model 
that contained a large number of square sections. Shadow photos are 
included to show the extent of the blockage offered to the wind from 
various directions. 


45342 (SLA—74-0154) Blade shape for a tropskien type of verti- 
cal-axis wind turbine. Blackwell, B.F.; Reis, G.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C-04- 
0789. 27p. Dep. NTIS, PC A03/MF AOl1. 

The equations derived to define a troposkien (the shape a 
completely flexible cable assumes when it is spun at a constant 
angular velocity about a vertical axis to which its two ends are 
attached) are described. The implications of the solutions on the 
design of a vertical-axis wind turbine are discussed for cases where 
gravity is neglected. 


POWER CONVERSION SYSTEMS 


45343 (PB—263604) Development and adaptation of field modu- 
lated generator systems for wind energy applications. Progress report. 
Ramakumar, R.; Hughes, W.L.; Allison, H.J.; Yarlagadda, R.K.; 
Smith, G.G. (Oklahoma State Univ., Stillwater (USA). School of 
Electrical Engineering). 17 Oct 1975. 135p. NTIS, PC A07/MF 


Two Ward-Leonard Variable-Speed drive systems were set 
up for use as motoring dynamometers for testing field modulated 
generators. All the parts required for the dynamometer cradle ar- 
rangement were designed and fabricated. A specially designed test 
machine has been fabricated for the experimental investigation. The 
stator and rotor are being wound. The solid state inverter required 
for this system is being assembled in a conveniently transportable 
rack for testing. Parallel-bridge rectifier system studies were ex- 
tended to include bridge-input capacitors for the case of resistive 
loads. Fourier analysis of source current and load current waveforms 
has been completed, and the results are presented in graphical form 
for different values of (X sub L/R sub 1) and (X sub L/X sub C) 
ratios. Preliminary literature surveys have been completed in the 
study of: (1) the variable load band pass filter required at the output 
of the field modulated generator system; and (2) the snubber and 
voltage transient divided circuitry associated with the electronics 
subsystem. The results are summarized in this report. 


ELECTRIC POWER ENGINEERING 
REFER ALSO TO CITATION(S) 45724, 46710, 46711 


POWER PLANTS AND POWER GENERATION 


45344 Computer control system for thermal power plant. Nitta, 
Y.; Mitsuoka, M.; Matsumura, J.; Kitahara, T.; Hashimoto, S. (Shi- 
1978) Electr Power Co, Jpn). Hitachi Hyoron; 25: No. 8, 277-282(Aug 

The described system is designed to automate a supercritical 
steam power plant by direct digital control and supervisory comput- 
er control. It is further provided with the functions of operation 
recording, efficiency management, and environmental monitoring, 
thereby rationalizing all aspects of operation. The paper describes 
the computer control system with regard to system configuration, 
functions and field test results. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 45537 


45345 (BNWL—2121) Engineering and cost comparison of three 
different all-dry cooling systems. Fryer, B.C.; Braun, D.J.; Braun, 
D.J.; Faletti, D.W.; Wiles, L.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1976. Contract EY-76-C-06-1830. 
194p. Dep. NTIS, PC A09/MF AOl1. 

Results of a detailed engineering and cost study of three 
different all-dry cooling systems to assess the potential for reducing 
the cost of all-dry cooling for steam electric power plants are 
described. The three types of cooling systems considered were: 
state-of-the-art (SOA) dry cooling system; with a conventional sur- 
face condenser, and water used to condense the steam is 
through an induced mechanical draft, metal finned tube cooling 
tower; an advanced dry cooling system (PLASTIC) utilizing heat 
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exchangers made of bare plastic tubes in the cooling tower; and an 
advanced dry cooling system utilizing ammonia as the coolant 
(NHs). The NHs system differs from the SOA system in that 
ammonia is substituted for water as the intermediate fluid. Steam 
from the turbine is condensed by boiling ammonia in a condenser/ 
reboiler; the ammonia vapor is condensed in an induced draft, metal 
finned tube heat exchanger and returned to the condenser/reboiler. 
The major conclusions drawn from this study are that: SOA systems 
offered by vendors are so near optimum in terms of heat exchanger 
unit geometry and configuration that there is little, if any, cost 
advantage to be gained by further study of SOA systems using wrap- 
on or extruded finned tubes other than in the selection of tube 
materials, materials compatibility, water quality control, or fin manu- 
facturing methods; significant savings (34 percent) in incremental 
power production costs appear to be obtainable using NHs systems; 
and considerable savings (22 percent) can also be obtained with 
PLASTIC systems. 


45346 Fresh look at the calculation of performance of cooling 
towers. Whillier, A. (Chamber of Mines of South Africa, Johannes- 
burg). ASHRAE Trans.; 82: 269-282(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A new parameter in cooling tower calculations is introduced. 
It is called the tower capacity factor R, equal to the ratio of the 
thermal capacity of the water stream to that of the air stream, taking 
fully into account the effects of changes in the moisture content on 
the thermal capacity of the air stream. When efficiency is plotted 
against the newly defined capacity factor, all test points for a given 

iece of equipment are found to lie on a single smooth curve, 

irrespective of whether the equipment is used as a cooling tower or 
air washer and irrespective of the temperature levels, temperature 
ranges and barometric pressures. Thus, a single performance curve 
serves to characterize any given piece of apparatus, resulting in a 
considerable simplification in rating procedures. The position of this 
single performance curve relative to the theoretical curve of maxi- 
mum possible performance enables a factor of merit F for that tower 
to be specified. Different designs of cooling tower can then be 
compared on the basis of their respective factors of merit. Finally, it 
is shown that when a specified amount of heat has to be rejected into 
a specified air stream, optimum performance giving the lowest 
average water temperature is obtained when the water flow rate is 
chosen so as to make the tower capacity factor R = 1, i.e., when the 
water flow rate is chosen so that its thermal capacity is equal to the 
thermal capacity of the air stream. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 44739, 44893 


45347 (FE—1765-27) High temperature gas turbine engine com- 
ponent materials testing program. Task I: annual report, 1976. Cu- 
trone, M.B. (General Electric Co., Schenectady, N.Y. (USA). Gas 
Turbine Div.). 30 Jan 1977. Contract EX-76-C-01-1765. 147p. Dep. 
NTIS, PC A07/MF AO1. 

A total of 159 hours of initial liquids tests were completed in 
1976. This included 35 hours with COED fuel at alkali levels of .2 
ppM Na + K and 35 hours with COED doped to 6 ppM alkali. Also 
completed were 89 hours of testing with nominal 150 ppM ash 
doped creosote fuel. This reconstructed fuel is produced by doping 
creosote with H-coal sludge. Initial gas tests were completed at 
MERC with 149 hours of firing time on Illinois No. 6 and Montana 
Rosebud coals. A total of 14,500 hours of screening tests have been 
completed. Facility modifications for confirmation tests are under- 
way; turbine specimen design was completed. 


45348 (FE—1806-6) Development of high turbine 
subsystem technology to technology readiness status’: Phase I. Quar- 
terly report, June—September 1976. Caruvana, A. (General Electric 
Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 10 Nov 1976. 
Contract EX-76-C-01-1806. 340p. Dep. NTIS $10.00. 

The requirements of overall plant design descriptions 
(OPDD's) for combined cycle plants utilizing coal-derived low-Btu 
fuel gas and coal-derived liquid fuel resulted in evaluations of 
various coal gasification processes including fixed-bed and entrained- 
bed. An advanced fixed-bed concept was selected which operates at 
a very low steam to air ratio, achieves a cleaner more tar-free 
operation and utilizes the coal fines mixed with tar. The Foster- 
Wheeler (FW) entrained-bed system offers a high throughput with a 
savings in equipment costs. The availability of an efficient high 
temperature gas cleanup system would make the overall FW System 
attractive. The Benfield System was selected following evaluation of 
low temperature gas cleanup systems. Various design concepts are 
presented which represent the current status of various turbine 
configurations utilizing different blading cooling concepts. These 
involve water, steam and/or air cooling. Three combustor conceptu- 
al designs are presented including a circular can type, a rectangular 
can type and an annular combustor. A major study on the controls 
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requirements for a combined cycle plant with a fixed-bed gasi 
and a gas cleanup system was completed and included in. 


45349 Combined cycle electric power plant with a steam turbine 
having an improved valve control system. Uram, R.; Marano, R.T.; 
Heiser, R.S.; Surh, J.Y. (to Westinghouse Electric Corp.). US Patent 
4,013,877. 22 Mar 1977. Filed date 13 Aug 1974. 40p. 

A combined cycle electric power plant includes owe gee 
turbines, a steam turbine, and a digital control system with an og 
or manual backup. Each of the gas turbines has an exhaust heat 
recovery steam generator connected to a common header from 
which the steam is supplied by one or both of the steam | ages ood 
for operating the steam turbine. Both the digital and analog 
systems provide a digital input to an interface for controlling the 
steam turbine valves. The analog system is controlled to operate a 
respective valve by an input to its interface which determines valve 
position in accordance with its duration. The digital system is 
controlled to operate a respective valve by an input to the interface 
in accordance with the repetitive duration of the signal. The analog 
system input and digital system input is applied to an interface for 
each valve. A plurality of the valves are operated singly through 
parallel connected interfaces in — to plant conditions, and a 
plurality of the valves are operated sequentially through respective 
— disconnected interfaces in response to plant physical con- 

tions. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 45835 


45350 Energy production of wet oxidation systems. Pradt, L.A. 
(to Sterling Drug Inc.). US Patent 4,013,560. 22 Mar 1977. Filed date 
21 Apr 1975. 6p. 

A wet oxidation system is described that is comprised of a 
reactor, means for supplying liquor and air through preheaters to the 
reactor, means for cooling the oxidized products from the reactor to 
substantially less than 200°F, or close to the temperature of the 
incoming air and liquor, and means for separating the liquid and 
phases at the lower temperature. Methods for injecting a controlled 
amount of water into the relatively dry and cool gas stream from the 
separation means, and for heating the gas stream with the products 
from the reactor to substantially completely vaporize the water 


injected, or completely vaporize and superheat the water injected, 
and for delivering the gas stream so generated to a device for 
recovering mechanical power are provided. 


COMPONENTS 
REFER ALSO TO CITATION(S) 45734 


(FE— 1237-68) Multicell fluidized-bed boiler design, con- 
struction and test program. Monthly progress status No. 55. 
Mesko, J.E. (State Univ. of New York, Plattsburg (USA). t. of 
Physics). Apr 1977. Contract EX-76-C-01-1237. 60p. Dep. NTIS, PC 
A04/MF AOl1. 
Design, construction and test program of a 300,000 lbs/hr 
steam generation capacity multicell fluidized-bed boiler (MFB), as a 
pollution-free method of burning high-sulfur coal, or highly corro- 
sive coals without excessive problems, is being carried out. The 
concept involves burning fuels, such as coal, in a fluidized-bed of 
limestone particles that react with the sulfur compounds formed 
during combustion, to reduce pollution. Nitrogen oxide emissions are 
also reduced at the lower combustion temperatures. The CaSO, 
produced in the furnace is discharged with the ash or regenerated to 
CaO for reuse in the fluidized-bed. Information is presented on 
continued coal feeder and alternative light-off procedure test pro- 
grams at the Alexandria Laboratory; continued MFB start-up oper- 
ation and implementation of test instrumentation program at the 
Rivesville MBP plant; and engineering and design effort to improve 
MFB performance, increase reliability and assure personnel safety. 
Subcontract activities are also described. 


45352 Use of electrical machines for auxiliary drives in thermal 
power stations. Bruederlink, M.; Streck, A.; Schweizer, K. Brown 
Boveri Rev.; 63: No. 8, 521-527(Aug 1976). 

The auxiliary drives in thermal power stations are an impor- 
tant field of application for three-phase hv motors. The varied 
requirements > for instance, output, speed, starting charac- 
teristics, type of protection, cooling system and noise, are compiled 
and compared with the range of standardized Brown Boveri hv 
motors. In addition a description is given of low-loss, variable-speed 
drives of boiler feed pumps using slipring motors and subsynchron- 
ous cascades and also of drives with extremely low starting currents 
having squirrel-cage tandem motors. Fan drives are also an impor- 
tant field of application for electric motors in power stations. These 
place particularly high demands on the design of the motors because 
of the very large moments of inertia to be overcome. The criteria to 
be observed in design and manufacture are given and it is seen that 


even standard squirrel-cage motors with deep-bar windings may be 
used for starting fans with high moments of inertia, provided the 
former are dimensioned appropriately. 12 refs. 


45353 Development of Hitachi compact steam turbine. Taki, T.; 
Yasugahira, N.; Namura, K. (Hitachi, Ltd, Tokyo, Jpn). Hitachi 
Hyoron; 25: No. 8, 271-275(Aug 1976). 

Construction costs for thermal power plants are increasing 
with each passing year. To cope with the situation a compact steam 
turbine in the capacity range of 125 to 150 MW has been devel q 
The new turbine has a side-mount type condenser, a low floor 
turbine-generator foundation, and a single span to facilitate operation 
and maintenance. The low-pressure section is of the counter-flow 
type and an N-type exhaust hood with balanced thrust force and 
higher reliability is used. This turbine can be shipped whole. The 
required volume of the turbine building is about 20% that for a 
standard 125 MW plant. The compact steam turbine is ideal for a 
combined-cycle plant of steam and gas turbines as well as for general 
thermal power plants. 


45354 Some problems of increasing the efficiency and reliability 
of high capacity turbines. Kostyuk, A.G.; Deich, M.E.; Samoilovich, 
G.S.; Troyanovskii, B.M.; Filippov, G.A.; Bulkin, A.E. (Moscow 
Power Inst.). Therm. Eng. (USSR) (Engl. Transl.); 22: No. 12, 5- 
12(Dec 1976). 
20979) from Teploenergetika (Moscow);; 22: No. 12, 5- 
Research conducted at the Moscow Power Institute for the 
> ged of improving the efficiency of steam turbines is described. 
is work included studies on the development of reliable low- 
pressure cylinders for large steam turbines; flow of wet steam; 
turbine blade vibrations; reliability of turbine foundation systems 
under vibration conditions; and operation of turbines during frequent 
starts. (LCL) 


45355 Optimisation of joint operational modes of T and PT types 
of district heating turbines. Sokolov, E.Ya.; Sazanov, B.V.; Ivanov, 
G.V. (Moscow Power Inst.). Therm. Eng. (USSR) (Engl. Transl.); 
22: No. 12, 13-17(Dec 1976). 
Prt nes from Teploenergetika (Moscow); 22: No. 12, 12- 
Calculation of the characteristics, particularly turbine perfor- 
mance, of dual-purpose heat and power (h. and p.) plants is neces- 
sary to determine optimum operating conditions. It is shown that it 
does not suffice to determine the characteristics of an h. and p. 
station only by one set of average values of influencing factors and 
that it is necessary to analyze the influence of contingent values of 
these factors on the characteristics of the h. and p. station, as well as 
of contingent errors in determination of input data. A method of 
sufficiently accurate calculation of power characteristics of an h. and 
p. station, based on the use of dimensionless, relative and specific 
quantities and mathematical models (load diagrams, turbine charac- 
teristics, etc), was developed. This method made it possible to write 
a comparatively simple universal program for a digital computer for 
calculation of power characteristics of an h. and p. station according 
to all major factors. The methods of planning experiments and of 
analysis of regression made it possible to obtain polynomials of 
second degree, by which one can with sufficient accuracy with 
minimal use of time and labor determine and analyze the characteris- 
tics of an h. and p. station with turbines of different types and select 
the optimal combination of turbines. These polynomials can be used 
to optimize cycle arrangements (power plants) of industrial enter- 
prises which have industrial h. and p. stations having direct and 
return connections with other power plants. (LCL) 


45356 Dynamic characteristics of the reheater of the TPP-200 
steam generator of the 800 MW generating unit at Slavyansk Central 
Power Station with combustion of athracite fines. Berezinets, P.A. 
Berezinets, A.A.; Kirillov, G.F.; Bukshtein, I.1.; Rozengauz, I.N.; 
Gotsotsura, B.N. Therm. Eng. (USSR) (Engl. Transl.); 22: No. 12, 43- 
46(Dec 1976). 

401197 Translated from Teploenergetika (Moscow); 22: No. 12, 37- 

1975). 

The dynamic characteristics of the reheater of the TPP-200 
steam generator were studied operating on pulverized fuel. Due to 
the fact that with the main disturbances the time lag of the first stage 
of the reheater hardly differs from the time lag of the whole 
reheater, the use, in the automatic control circuit, of a feedback 
signal according to steam temperature at the outlet of the first stage 
is not advisable. The similar lag of the reheater in the case of a 
control action and in the case of the main disturbances indicates 
favorable dynamic properties of the reheater. In developing and 
adjusting systems of control of main steam temperature and of reheat 
temperature for a TPP-200 steam generator their mutual influence 
realized through the gas circuit should be taken into account. 


45357 Errors in measurement in automated of control of 
power generating processes. Virtser, A.D.; Lokshin, V.L. (Inst. of 
High Temperatures, Moscow). Therm. Eng. (USSR) (Engl. Transl.); 
22: No. 12, 47-50(Dec 1976). 
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ranslated from Teploenergetika (Moscow); 22: No. 12, 40- 
ws 


The effect of errors in measurements at thermal power plants 
on the performance of automatic systems of dispatch control 
(ASDC) was evaluated. From these studies it was concluded that: in 
developing automatic dispatch control systems it is necessary to pay 
special attention to correct estimation of errors in measurements at 
power stations and in the transmission lines, first of all to find the 
actual relations between systematic and random errors in measure- 

ments and it is n to increase the level of technical measure- 
ments (including developing instruments of higher class) and the 
technical reports at power stations; to ensure correct determination 
of actual errors of results of measurements and of engineering and 
economic calculations at power stations it is necessary to introduce 
separate standardization of systematic and random errors in accor- 
dance with GOST 8.009-72 for new means of measurement, and to 
carry Out extensive special tests at power stations with already 
installed instruments to find the actual! values of systematic errors of 
means of measurement in service; and inclusion of such investiga- 
tions as ones of top priority should be regarded as mandatory in 
developing ASDC. (LCL) 


45358 System of characteristics of the efficiency of gas turbine 

plant combustors. Lyubchik, G.N. (Kiev Polytechnic Inst.). Therm. 

Eng. (USSR) (Engl. Transl.); 22: No. 12, 55-59(Dec 1976). 

521197 Sau from Teploenergetika (Moscow); 22: No. 12, 47- 
1975). 

Present methods of evaluating the efficiency of gas turbine 
power plant combustors do not take into account all of the compo- 
nents of the losses. These losses can be categorized into four groups, 
i.e., heat losses caused by incomplete combustion and heat losses to 
the environment, hydraulic losses in the combustor, burner losses, 
and losses due to the nonuniformity of the temperature field before 
the gas enters the gas turbine blading. As a result of these losses 
there is an increase in the specific heat rate of the gas turbine plant. 
These heat losses are discussed and formulas are given for their 
calculation. (RCK) 


45359 Rapid ignition of fluidized bed boiler. Osborn, L.D. (to 
Energy Research and Development a US Patent 
3,996,863. 14 Dec 1976. Filed duns 15 Mar 1976. 

PAT-APPL-666,535. 

A fluidized bed boiler is started up by directing into the static 
bed of inert and carbonaceous granules a downwardly angled burner 
so that the hot gases cause spouting. Air is introduced into the bed at 
a rate insufficient to fluidize the entire bed. Three regions are now 
formed in the bed, a region of lowest gas resistance, a fluidized 
region and a static region with a mobile region at the interface of the 
fluidized and static regions. Particles are transferred by the spouting 
action to form a conical heap with the carbonaceous granules 
concentrated at the top. The hot burner gases ignite the carbona- 
ceous matter on the top of the bed which becomes distributed in the 
bed by the spouting action and bed movement. Thereafter the rate of 
air introduction is increased to fluidize the entire bed, the spouter/ 
burner is shut off, and the entire fluidized bed is ignited. 


45360 Method and apparatus for preventing overspeed in a gas 

turbine. Walker, W.E. (to Energy Research and Development Ad- 

=. US Patent 3,998,047. 21 Dec 1976. Filed date 18 Apr 
. 6p. 

PAT-APPL-569,351. 

A method and apparatus for preventing overspeed in a gas 
turbine in response to the rapid loss of applied Toad is disclosed. The 
method involves diverting gas from the inlet of the turbine, bypass- 
ing the same around the turbine and thereafter injecting the diverted 
gas at the turbine exit in a direction toward or opposing the flow of 
gas through the turbine. The injected gas is mixed with the gas 
exiting the turbine to thereby minimize the thermal shock upon 
equipment downstream of the turbine exit. 


45361 Increasing safety of pulverizing and p.f. burning equipment 
of thermal power er gy Reznik, V.A.; Shagalova, S.L.; Polferov, 
K.Ya.; Paatene, S.V.; Kushnarenko, V. V.; ; Kuleshova, LA. (Central 
Scientific-Research Boiler-Turbine Inst., Lenin rad). Therm. Eng. 
(USSR) (Engl. Transl.); 23: No. 3, 26-29(Mar 1979), 

Translated from Teploenergetika; 23: No. 3, 26-29(Mar 1976). 

Methods for reducing the explosion hazard in power plant 
equipment used to produce or burn pulverized coal are discussed. 
These methods include ventilating pulverizing systems with inert 
gases or with low-oxygen flue gases, developing systems to detect 
and inhibit the initial stages of spontaneous combustion, and install- 
ing explosion-relief safety valves. At present these methods have not 
been evaluated, but solving the problems of pulverized coal explo- 
sions is needed to improve power plant safety. (LCL) 


45362 Steam gencrator, tube-bundie centering arrangement. 
Berger, W.; Roettger, H. (to Siemens Aktiengesellschaft). US Patent 
4,013,121. 22 Mar 1977. Priority date 25 Jul 1973, German, Federal 
Republic of (F.R. Germany). 4p 
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A steam generator is described which has an upstanding tube 
bundle radially enclosed by a vertical cylindrical wall, the tube 
bundle being centered within the wall by a tube spacer grid connect- 
ed to the inside of the wall by keys and keyways which can slide 
vertically relative to each other, relieving the tube bundle and wall 
from mechanical stressing due to vertical thermal expansion and 
contraction causing relative vertical movement between the tube 
bundle and wall. 


45363 Calculation of losses in the end region of turbogenerators. 
Jacobs, D.A.H.; Minors, R.H.; Myerscough, C.J.; Rollason, M.L.J.; 
Steel, J.G. (Central Electricity Research Labs., Leatherhead, Eng.). 
Proc. Inst. Electr. Eng. (London); 124: No. 4, 356-362(Apr 1977). 

A method has been developed for computing electromagnetic 
fields and eddy-current heating in and around the core ends of large 
generators. The effect of tooth geometry, Pistoye slots, cooling 
ducts, anisotropy saturation, distributed eddy currents and variable 
stacking factor are included. The calculation is formulated as a 2- 
potential 3-dimensional nonlinear boundary-value problem, and 
solved by an iterative finite-difference scheme with cross-coupled 
harmonics. The predicted axial fields have been compared with 
measurements on a 500 MW machine. 


pe Combined suboptimal excitation control and governing of 

tors using dynamic sensitivity analysis. Daniels, A.R.; 
ia Y.B.; Pal, M.K. (Univ. of Bath, Eng.). Proc. Inst. Electr. Eng. 
(London); ‘124: No. 5, 473-478(May 1977). 

Sensitivity equations for a nonlinear model of a power system 
incorporating combined excitation and steam-flow control have been 
used to produce suboptimal controllers incorporating linear combi- 
nations of state feedback to both the excitation and the governing 
system. Relevant sensitivity functions have been used to illustrate the 
effects of changes in both the state feedbacks and in system operating 
conditions. The separate main contributions of excitation control and 
governing in improving system transient behavior are discussed, and 
it is shown that acceptable suboptimal controllers can be obtained 
employing acceleration feedback acting alone in the steam-flow 
controller. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 45637, 45642 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 45671 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 44780, 44789, 45351, 45833, 46254 


45365 (PB—260652) Development program for an ionizer-preci- 
pitator fine particle dust collection system as applied to coal-fired 
utility steam generators. Volume I. Final report. Tassicker, O.J. (Air 
Pollution Systems, Inc., Seattle, Wash. (USA)). Oct 1976. 92p. 
NTIS, PC A05/MF 

The work was directed at developing more effective electro- 
static precipitation of fine particulate, particularly of high resistivity 
fly ash, by imposing a high degree of charge on the particles. A 
unique electrode assembly results in an intensely ionized flue gas 
which leads to a particle charge as high as four times greater than is 
currently being achieved. Such an ionizer would be the first or 
charging stage of an improved 2-stage power station electrostatic 
precipitator immunized against high resistivity dust. Generally, labo- 
ratory analyses and testing have provided the data necessary to 
proceed with the design of a larger scale field pilot. Economic 
evaluations of the concept based on laboratory data are included. 
The evaluations indicate potential cost savings on new systems and 
retrofit upgrades. Possible mechanical arrangements for incorporat- 
ing the high intensity ionizer into conventional design precipitators 
are indicated for both new and retrofit installations. 


45366 Air pollution control system and method. Klein, H.A.; 
Bozzuto, C.R. (to Combustion Engineering, Inc.). US Patent 
4,014,978. 29 Mar 1977. Filed date 24 Aug 1970. 4p. 

A system and method are described in which sulfur-contain- 
ing flue gases are contacted with a solution containing excess cal- 
cium or magnesium bicarbonate. The sulfur oxides are reacted with 
the bicarbonate producing soluble bisulfites. This solution is then 
oxidized for pH control to produce calcium or magnesium sulfate 
and sulfuric acid. Dolomite or limestone or similar additives are then 
introduced to precipitate sulfates and to regenerate the bicarbonate 
solution for recycle to the scrubber. 
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45367 Removal of sulfur from stack gases. Wainer, E. (to Hori- 
zons Inc.). US Patent 4,014,981. 29 Mar 1977. Filed date 21 May 


Pp especially those from electric power 
generating installations burning high sulfur fuels are treated to 
remove solids and then to separate pene sulfur-containing con- 
stituents, such as SO. and/or SOs from other gases in the combus- 
tion products mixture by means of an ultra high speed gas centrifuge 
or a gas cyclone. The recovered oxides of sulfur in a heated 
condition are utilized in any desired chemical reaction. For example, 
they may be passed over dry NaCl and reacted therewith to yield 
sodium sulfate and chlorine, both of which can be recovered, and/or 
they may be passed directly over suitable catalysts in the presence of 
air to produce a pure grade of sulfur trioxide which can be absorbed 
in water to manufacture concentrated sulfuric acid. 


45368 Process for oxides from flue gas. Ni- 
shikawa, E.; Itoh, T.; Kamiyama, S. (to Toa Nenryo Kogyo Kabu- 
shiki Kaisha). US Patent 4,016,241. 5 Apr 1977. Priority date 20 Sep 
1974, Japan. 8p. 

Nitrogen oxides are removed from gas mixtures containing 
nitrogen oxides and oxygen by adding a reducing agent that is a C2 
to Ce olefin or an aromatic hydrocarbon such as benzene or toluene, 
preferably butene-1, and contacting the mixture at 200° to 450°C 
with a catalyst comprising iridium or a compound thereof supported 
on a refractory carrier, preferably alumina. 


45369 Stack gas treatment. Reeves, A.A. US Patent 4,017,586. 
12.Apr 1977. Filed date 6 Aug 1975. 6p. 

Hot stack gases transfer contained heat to a gravity flow of 
pebbles treated with a catalyst, cooled stacked gases and a sulfuric 
acid mist is withdrawn from the unit, and heat picked up by the 
pebbles is transferred to air for combustion or other process. 
sulfuric acid (or sulfur, depending on the catalyst) is withdrawn in a 
recovery unit. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 45731 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 45357 


45370 (NP—21974) Analysis of electric power system reliability. 
Markel, L.C.; Ross, N.W.; Badertscher, N.L. yet Control, Inc., 
Palo Alto, Calif. (USA)). 29 Oct 1976. 98p. Systems Control, Inc., 
Palo Alto, CA 

A standard method is suggested for assessin; i the reliability of 
electric power systems, for use by the California Energy Resources 
Conservation and Development Commission (ERCDC). The factors 
that influence power-system reliability are discussed. Different indi- 
ces used to characterize reliability are described, and some alterna- 
tive calculation approaches are given. A recommended calculation 
approach is outlined, and reasons for its adoption are given. In 
addition to calculating reliability, the issue of setting standards or 
minimum criteria for power-system reliability is addressed. While 
recognizing that economics alone cannot be used to set the level of 
reliability, a benefit/cost approach to the economic issues is pro- 
posed. This concentrates on estimating the cost of power outages to 
the customer. Besides adding generation capacity, there may be 
other approaches to meeting reliability requirements, such as 
strengthening the transmission or distribution systems, increasing 
interconnections, and instituting load management. The proposed 
methodology allows the costs and benefits of some of an other 
alternatives to be estimated. Finally, the report outlines a suggested 
approach for the ERCDC to develop and implement the common 
reliability calculation techniques. 


45371 (NTIS/PS—77/0099) Lightning, surge, and transient pro- 
tection (a bibliography with abstracts). Report for 1964—-Jen 1977. 
Reed, W.E. (National Technical Information Service, Springfield, 
Va. (USA)). Mar 1977. 103p. NTIS, PC AO1/MF AO1. 

Supersedes NTIS/PS-76/0119, and NTIS/PS-75/258. 

Techniques and devices for the protection of electronic and 
electrical equipment are presented in these Federally-sponsored re- 
search reports. The citations include research on suppressors, limit- 
ers, lightning arresters, electromagnetic pulse protection devices, 
and overvoltage protection networks. (This updated bibliography 
contains 198 abstracts, 52 of which are new entries to the previous 


edition.) 

45372 (PB—262108) Nonaxial uplift tests on straight and belled 
auger model footings. Merriman, J. (Bureau of Reclamation, Denver, 

Colo. (USA). Engineering and Research Center). Jun 1976. 27p. 

(REC-ERC—76-9). NTIS, PC A03/MF A0O1. 
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A second series of model tests has been conducted to expand 
on data previously obtained on pullout forces on belled and straight 
auger footings used for transmission line towers. This test was 
performed to determine the effect of different an of pullout on 
the load resistance of these two footing types which were cast-in- 
place in a compacted silty clay. The tests were performed on 
instrumented, reinforced concrete model footings. The results show 
that the greatest load resistance is obtained with a belled footing and 
also is greater when the pullout force is at an angle. 


45373 (ORNL-tr—4308) French standards for liquid and gaseous 

Machie, E. Translated from Courr. Norm.; No. 248, 116- 
118(1976). 6p. Dep. NTIS, PC A02/MF AOl1. 
French standards for hydrocarbon-based i oils and 
gaseous dielectrics are — resented, and are compared with the corre- 
Commission lectrotechnique International (International 

mission for Electrical ig) standards for liquid and 
gaseous dielectrics. (LCL) 


45374 Man-machine interface for control rooms of power supply 
roe Muheim, J.A. Brown Boveri Rev.; 63: No. 9, 550-559(Sep 


A man-machine interface for control rooms is described 
which best fulfils anthropotechnical requirements. It is shown how, 
by intelligent application of modern techniques, it is possible to 
improve overall supervision by the operator, to reduce his reaction 
time, to accelerate decision-making and to better the reliability and 
performance of the system management. 
45375 Load dispatching in electrical power Caneel, J. 
Brown Boveri Rev.; 63: No. 9, 560-566(Sep 1976). 

Network topology, and thus the data handling system and 
control problems of modern load dispatching systems are becoming 
increasingly complex. The objectives are explained and a description 
is given of a control concept representing the latest state of the art. 
Modern installations — complicated data handling systems 
whose hardware and software relieve the dispatching center staff 
— routine tasks, thus increasing their availability for actual con- 
trol duties. 


45376 Automation of out-stations. Nemetz, P. Brown Boveri Rev.; 
63: No. 9, 567-572(Sep 1976). 

The increasing demands imposed on the centralized control of 
power generating and distribution systems also influence the con- 
cepts of overall control equipment in the remote parts of the 
systems, i.e., the out-stations. With the aid of the ED 1000 family of 
modules it is possible to solve a wide variety of automation problems 
in the field of transformer stations, power plants, sewage plants, filter 
stations, pumping stations and the like in a uniform manner. The 
a -megeon of the ED 1000 system collect the information required 
for the control of the process. One or more central processors, 
adapted to suit the particular task, process this information. The 
arrangement of the control and data-processing equipment in the 
substations has to comply with different requirements to that in the 
control centre. Various solutions are presented with examples of 
how they were put into practice. 


45377 Remote control of the SEAS power system in Denmark. 
Seli n, E.; Green, J.; Giese, A. Brown pat we 63: No. 9, 573- 
578(Sep 1976). 

The Danish power company SEAS is currently installing a 
new telecontrol system developed by Brown Boveri. It supervises 
and controls power transmission and distribution in South Zealand. 
The regional organization of the company resulted in the control 
system being divided between a number of centers. The system is 
based on _— computers, the man/machine interfaces consisting 
mainly of semigraphic colour displays. The specification of the 
system was drawn up by SEAS and Brown Boveri. 


AC SYSTEMS, EHV AND UHV 


45378 (EPRI-EL—302) Gas-insulated fluidized bed transformer. 
Final report. Mears, W.H. (Allied Chemical Corp., Buffalo, N.Y. 
(USA). Specialty Chemical Div.). May 1977. 160p. Dep. NTIS, PC 
A08/MF AO1. 

A study of corona and breakdown voltages for glass beads or 
for scheutaiiuantahee (TFE) particulates fluidized by SFe is 
described. The effects of gap distance, pressure, field fn, as Rag 
fluidizing gas velocity and electrode orientation were evaluated. 
Finally, the data were compared with those for pure SFs without 
particulates under the same conditions. Glass beads (epsilon’ = 7) 
often caused over 50% decrease from the corresponding SFe-empty 
cell value. TFE My «weed = 2) in a non-uniform field can give an 
80% gain over the SFe-empty cell value. In a uniform field, the TFE 
was equivalent to or only about 20% less than the SFe-empty cell 
value. By a correlation of Reynolds number versus Nusselt number 
for fluidized beds, an estimate was made of the heat transfer coeffi- 
cient of glass beads and of TFE particulates. The TFE showed a 
value 60% of the glass bead heat transfer coefficient and both were 
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comparable to or better than oil. The work of fluidizing the experi- 
mental system was computed. The pumping power estimated for 
fluidization and the consequent loss of transformer efficiency is so 
high that the fluidized bed heat transfer approach can only be 
considered for the large power transformer size. It was concluded 
that, due to decreased electrical properties, use of fluidized glass 
beads would be unsatisfactory in transformers. TFE particulates- 
showed promise and are worthy of further evaluation. 


45379 (PB—263517) Localized system wide stability augmenta- 
tion for interconnected power systems (part I and part II). 
Zaborszky, J.; Tarn, T.J.; Subramanian, A.K. (Washington Univ., St. 
Louis, Mo. (USA). Dept. of Systems Science and Mathematics). Aug 
1975. 193p. (SSM—7401). NTIS, PC A09/MF AO1. 

Report on Studies of Principles for the All-Digitally Con- 
trolled and Operated Power System. See also report dated 30 Mar 
76, PB-262695. 

Large interconnected power s! stems contain many digital 
computers distributed widely. With the increasing availability and 
diminishing price of digital computers, their presence is bound to 
increase. It is not yet feasible to treat the complete digital control of 
all aspects of operation of a large interconnected power system, but 
in the work which is the subject of this report, the first inroads were 
made into the coordinated digital control of system wide stability 
augmentation through local augmentation action. Three control 
schemes are proposed and the conditions of their stabilizing action 
are established in this report. All three schemes are realizable and all 
can use any of the existing stability augmentation devices (resistors, 
reactors, capacitors, DC lines, fast valving, excitation control). The 
results reported here make it possible to use these devices system- 
wide, with local control in a coordinated manner. 


45380 Elin distribution transformers up to 1600 KVA. Jung, R.; 
Felber, W. (Elin Union, Austria). Elin-Z.; 28: No. 2, 64-72(1976). (In 
German). 

ELIN-UNION is offering two new series distribution trans- 
formers with low load losses covering the ratings from kVA up to 
1600 kVA and standard service voltages of 10, 20 and 30 kV. The 
transformers of an alternative series have particularly low no-load 
losses and a low noise level. Besides the reduction of losses the short 
circuit strength has been improved while the liberal insulation level 
of ELIN-transformers is maintained. 


45381 Oil directed cooling of transformers. Felber, W.; 
Huettner, H. (Elin Union, Abt fuer Transformatorenentwickl, Weiz, 
Austria). Elin-Z.; 28: No. 2, 72-79(1976). (In German). 

The forced oil cooling method of transformers, providing the 
oil flow to be channeled through the windings (Oil Directed) has 
been favorably adopted into the transformer design practice because 
of its advantageous performance in respect of uniform cooling effect 
and improved short circuit strength of the windings. The article 
deals with the particulars and operational characteristics of this type 
of cooling and its design methods. 


45382 Computer program to determine the statical behaviour of 
overhead electrical lines. Comellini, E.; Paris, L.; Santi, G. (Ente Naz 
per l’Energ Elettr, Rome, Italy). Energ. Elettr.; 53: No. 9, 465- 
481(Sep 1976). 

This article describes a method of computation which, start- 
ing from mechanical loads acting on overhead line conductors, 
determines stresses in conductors, the configuration of all the mov- 
able parts of the line (conductors and insulator strings) and the 
forces on the towers. The computation can be made for lines with 
vertical insulator strings (I strings) and for lines with V insulator 
strings and in both cases either with the conductors clamped, as they 
are in normal conditions, or with the conductors on the wheels as 
they are during sagging operations in the phase of construction of 
the line. This method and the derived computer program have for 
fifteen years been among the most important tools for designing HV 
overhead electrical lines in Italy. 


45383 High-voltage cables insulated with extruded polyethylene. 
present state of tests, service experience and for future 
application. Lacoste, A.; Riot, B. (Electr de Fr). Rev. Gen. Electr.; 
85: No. 10, 799-806(Oct 1976). (In French). 

Having first commented on the test procedure for high volt- 
age cables under synthetic insulation, the main results concerning 
both the tests made in the laboratories of Electricite de France and 
the experience gained in actual practice with this equipment is 
described. The possible future applications of the power transmission 
— by means of cables under synthetic insulation are consid- 
ered. 


45384 Detection of potential on high-voltage transmission lines. 
Chapman, B.N.; Hess, D.A. US Patent 3,991,367. 9 Nov 1976. Filed 
date 20 Jan 1976. Sp. 

A suspension insulator is described that is used on the tower 
of a high-voltage transmission line which has a capacitive voltage 
dividing pickup plate placed thereon to capacitively pick up a low- 
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power indication of the potential carried by the line. In order to 
detect the ——— on the plate, the potential difference between the 
plate and the tower is limited, rectified and applied to a neon lamp in 
a photo coupler. A photosensitive element in the photo coupler 
responds to the light from the lamp to operate a relay to control 
remote indicators. 


DC SYSTEMS 


45385 (AD-A—036027) Trade-off investigations and detailed 
design of power inverters. Final report Jan 1976—Jan 1977. Law- 
rence, W.G. (Delta Electronic Control Corp., Costa Mesa, Calif. 
(USA)). Jan 1977. Contract DAAGS53-76-C-0077. 98p. (DECC— 
61131-002). NTIS, PC A05S/MF 

An investigation to determine the optimum design for a 
modular family of power inverters was completed. The inverters are 
to provide 60 Hz or 400 Hz (selectable) sine wave outputs at 120V/ 
240V, single phase/3-phase when supplied from a 30 to 60 Vdc 
source. Included in the family are inverters of from 1.5 to 10 kW. 
Optimization is done with regard to cost, size, weight, efficiency, 
reliability, availability and maintainability. Various options were 
examined during Phase I. Phase II: detailed study. 


45386 Integration of hvdce links with fast-decoupled load-flow 
solutions. Arrillaga, J. (Univ. of Canterbury, Christchurch, N.Z.); 
ih” P. Proc. Inst. Electr. Eng. (London); 124: No. 5, 463-468(May 

A model of the high-voltage direct-current transmission link 
suitable for incorporation in fast decoupled a.c. loadflow programs is 
described. The model is not restricted to a particular control mode 
and provision is made to alter the control equations according to 
prespecified constraints for the variables. The versatility of decou- 
pled programs is increased with this addition and it is shown that 
their reliability and computational efficiency are maintained. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 45950 


45387 (EPRI—7813-1) Development and field trial of VI-LN2 
cryocables, stage 1: 138 kV single-phase termination. Final report. 
Graneau, P. (Underground Power Corp., Weston, Mass. (USA)). 29 
Feb 1976. Contract E(49-18)-1479;EPRI-PRJ-7813. 208p. Dep. 
NTIS $7.75. 

The design, operation, and field testing of the first cryocable 
termination intended for 138 kV underground power transmission 
lines cooled by liquid nitrogen and thermally and electrically insulat- 
ed by a common vacuum space and solid dielectric conductor 
supports are described. The field trial proved that liquid nitrogen 
can be transferred from a grounded metallic LN2 transfer line to the 
high voltage conductor of a 138 kV transmission system. It further 
demonstrated that an air insulated high current conductor can be 
passed from ambient temperature to -194°C through the termination 
within a distance of only three feet. 


45388 (LA—6798-PR) LASL NbsGe conductor development. 
Progress report, January 1—March 31, 1977. Maley, M.P. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract 
W-7405-ENG-36. 16p. Dep. NTIS, PC A02/MF AO1. 

The sixth quarterly progress report of the Los Alamos Scien- 
tific Laboratory Program to develop NbsGe as a superconductor 
with potential applications to superconducting power transmission 
lines covers the period January 1—March 3i, 1977. Efforts have 
been concentrated this quarter toward the development of a “long 
sample” apparatus in which substrates can be drawn through the 
CVD coating chamber. Problems arising from the introduction of 
the required masking structures into the gas flow stream are de- 
scribed, and equipment modifications designed to solve them are 
discussed. A total of 10 tapes and 10 rods were coated with 5 to 15- 
pum-thick coats of Nbs3Ge in the “long sample” apparatus this quar- 
ter. Studies of the material by x rays indicate that we are depositing 
high T/sub c/ (greater than or en to 20.0 K) NbsGe with small 
amounts (3 to 5 at. percent) of second-phase NbsGes. Material 
yo ental and cracking of the coats are problems yet to be 
solved. 


45389 (BNL-tr—640) Progress in the development of the 100- 
meter su test cabie. Bashilov, V.A.; Burdan, B.D.; 
Gerasimov, V.A.; Malykhin, A.I.; Rybin, I.V. (Krzhizhanovskij 
Ehnergeticheskij Inst., Moscow (USSR)). 1976. Translation by S.J. 
Amoretty of USSR report. 29p. Dep. NTIS $4.00. 

During 1974-1975 the design and construction of the super- 
conducting ac cable sections were carried out and certain parts of 
the cable system were tested. The cable is now being assembled at 
the test facility. During fabrication of the cable, many of its features 
were modified, including the current leads, spacers, cable joints, 
wiring diagrams for the probes, and the cable arrangement at the test 
site. These features are briefly discussed. (TFD) 
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45390 Process for cooling cryocables using a hydrogen slush. 
Daus, W. (to Messer Griesheim GmbH). US Patent 4,015,437. 5 A 
1977. Priority date 15 May 1974, German, Federal Republic of (F. eR 
Germany). 4p. 

A process for cooling cryocables by low-boiling omg in- 
cludes recooling gases at cooling stations distributed along 
pon ot of the cable. The pressure loss of the gases is equalized at 

stations equally distributed along the | of the cable. A 

room of the low-boiling gas is produced and as the coolant at 
each cooling station. 


NUCLEAR POWER PLANTS 


45391 (AD-A—033622) Nuclear energy. Sutton, O.K.; Fogler, 
aan (Air . Academy, Colo. (USA)). 1976. 25p. NTIS, PC A02/ 
primary purpose of this bibliography is to assist partici- 

ge in bed Nineteenth Air Force Academy Assembly on the topic 
uclear Energy. The Assembly will take place at the Air Force 
Academy OIF ‘March 1977. The bibliography represents a selected 
portion of the holdings of the Air Force Academy Library. No 
attempt was made to include material more than five years old. 


45392 Construction and features of nuclear power plants. Mem- 
mert, G. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer Kern- 
technik). pp 50-65 of In Nuclear energy and the environment. 
Aurand, K. (ed.) (Bundesgesundheitsamt, Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene). Berlin, Germany, F.R.; 

Schmidt (1976). (In German) 

Basic constructional features and mode of operation of nucle- 
ar reactors are described. As an example, the P reactor used in 
the Federal Republic of Germany is examined in more depth. By 
means of general diagrams the reactor and steam power plants as 
well as flow diagrams of nuclear auxiliary plants are explained. 
Finally, security measures for reactor accidents are gone into. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 45488, 45571, 45572, 45573, 
45579, 45580, 45582, 45594, 45595 


45393 (BAW—10115A) NULIF: neutron generator, 
code. Wittkopf, 


few-group constant calculator, and fuel depletion 
W.A.; Tilford, J.M.; Andrews, J.B. II; Kirschner, G.; Hassan, N.M.; 
Colpo, P.N. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Div.). Feb 1977. 124p. Babcock and 
Wilcox, Lynchburg, VA. 

The NULIF code generates a microgroup neutron spectrum 
and calculates spectrum-weighted few- my parameters for use in a 
spatial diffusion code. A wide variety of fuel cells, non-fuel cells, and 
fuel lattices, typical of PWR (or BWR) lattices, are treated. A fuel 
depletion routine and change card capability allow a broad range of 
problems to be studied. Coefficient variation with fuel burnup, fuel 
temperature change, moderator temperature change, soluble boron 
concentration change, burnable poison variation, and control rod 
insertion are readily obtained. Heterogeneous effects, including reso- 
nance shielding and thermal flux depressions, are treated. Coeffi- 
cients are obtained for one thermal group and up to three epithermal 
groups. A special output routine writes the few-group coefficient 
data in specified format on an ow! me tape for automated fitting in 
the PDQ07-HARMONY system of spatial diffusion-depletion codes. 


45394 (NEDC—21463-1) Evaluation of near-term BWR piping 
remedies. First semiannual progress report, April—September 1976. 
Giannuzzi, A.J. (General Electric Co., San Jose, Calif. (USA). 
Boiling Water Reactor Systems Dept.). Nov 1976. 124p. General 
Electric Co., San Jose, CA. 

Full-size welded pipe and laboratory specimen screening tests 
have been performed to evaluate the intergranular stress corrosion 
cracking susceptibility of reference Type-304 stainless steel and 
candidate near-term remedies. The tests are designed to identify the 
candidate remedies to be included in the statistical pipe test program. 
The basis for the statistical pipe test program and the planned test 
matrix for the pipe tests are presented. Recent elastic-plastic model- 
ing activity on elastic weld constraint is reported. In order to better 
understand the nature of the BWR environment, electrochemical 
potential measurements have been performed in an operating BWR 
during startup and full-power operating conditions. The results of 
these tests and laboratory welded specimen electrochemical tests are 
presented in this report. Fundamental studies designed to understand 
the role of ferrite on the intergranular stress corrosion cracking 


and preliminary results are presented. 


45395 Flexibility factors for small (d/ 
D<1/3) branch connections wi 

Moore, S.E. (Battelle Glues Lae, Labs., Ohio (U 

Contract W-7405-ENG-26;SUB-2913; NRC-INA-40-551-75. 

Dep. PC A04/MF AOI. 

A piping system analysis is accurate only to the extent that 
the flexibilities of all Portions of the piping system are accurately 
known. The use of a “conservative” flexibility factor is not possible 
because such a factor cannot be defined. Branch connections require 
a definition of flexibility factor which is conceptually different than 
commonly used for curved pipe. An appropriate definition for the 
flexibility factors of branch connections is presented. The back- 
= of the present Code formulations of flexibility factors for 

ranch connections is discussed. Additional theoretical data and test 
data are summarized. Recommendations are given for revisions to 
Code formulations for handling the flexibility of branch connections 
in a piping system analysis. 


45396 (PB—260626) Gamma scan measurements at Quad Cities 
Nuclear Power Station, Unit 1 following Cycle 2. Final report. White- 
sel, R.N. (General Electric Co., San Jose, Calif. (USA). Nuclear 
Energy Systems Div.). Jul 1976. 236p. NTIS, PC All/MF AO1. 

In July 1974, a owe gp de was begun to measure power distribu- 
tions in operating reactors. bed ow of the project is to provide 
reference data for use in the qualification of reactor analysis compu- 
tational methods. Detailed measurements have been performed at the 
Quad Cities No. 1 BWR, owned and operated by Commonwealth 
Edison Co. The results of measurements performed on fuel from this 
reactor at the end of Cycle 2 are presented. 


45397 we eA factors for the design of primary circuit components 
in pressurized and boiling water reactors. Herford, Germany, F.R.; 
Maximilian-Verl. (Oct 1975). 19p. (In German). 

For assessin, ye stress on components of the primary circuit 
in PWRs and BWRs which are not yet being submitted to prelimi- 
nary examination or manufactured, the following is valid from Dec. 
lst 1975: the assessment of strength of primary circuit components in 
PWRs and BWRs is based on a classification of the occurring 
stresses. For the classification of these stresses the strength parmaters 
and the safety factors used on the relevant strength parameters are of 
importance. 


45398 Dynamical analysis of a boiling water reactor by multivar- 
iable autoregressive model. Fukunishi, K.; Kiyokawa, K. (Hitachi, 
Ltd, Kawasaki-shi, Jpn). J. Nucl. Sci. Technol. (Tokyo); 13: No. 3, 
139-140(Mar 1976). 

The dynamics are analyzed from measured operating data 
without recourse to external forced disturbance. The method of 
estimating the multivariate autoregressive parameters is applied to a 
random time series of BWR power plant data. This method is based 
on interpretation that the observed random time series represents the 
system dynamics that is excited by the inner white noise of the 
system. 4 refs. 


45399 of fuel assembly allocation for boiling water 
reactors. Motoda, H.; Yokomizo, O. (Hitachi Ltd, Kanagawa, Jpn). 
J. Nucl. Sci. Technol. (Tokyo); 13: No. 5, 230-246(May 1976). 

A direct search algorithm is applied to the optimization of 
fuel assembly allocation of BWR with particular consi‘eration given 
to the nuclear model and the treatment of operating constraints. A 
simple expression is derived for evaluating the stuck rod margin, 
based on regression analysis of data obtained by three-dimensional 
full core analysis, and the expression is applied to optimization 
procedure. The practical applicability of the method is confirmed 
through trial computations for the second and equilibrium cycles of 
a medium-sized commercial BWR, with an examination based on 
various initial guesses and objective functions for radial power 
peaking. 20 refs. 


45400 On-line simulation of thermal characteristics of nuclear 
fuel rod by electrically heated rod. Soda, K. (, sy tey Res Inst, 
_— J. Nucl. Sci. Technol. (Tokyo); 13: No. 9, 523-526(Sep 
1 

For better simulation of a nuclear fuel rod by an electrically 
heated rod, the simulation method has been developed accounting 
for the difference in thermal properties of a fuel rod and a simulated 
rod. The sample calculation showed improvement on the conven- 
tional method in which the same amount of electric _ as nuclear 
power of a fuel rod is added to a simulated rod. 5 refs. 


45401 New brief diffusion scheme for three-dimensional calcula- 
tion of a BWR core. Tsuiki, M.; Aoki, K.; Yoshimura, S. (Nippon At 
Ind Group Co, Kawasaki, Jpn). J. Nucl. Sci. Technol. (Tokyo); 13: 
No. 10, 541-554(Oct 1976). 

A modified one-group diffusion scheme and a coarse-mesh 
diffusion method were combined for the solution of few-group 
diffusion equations in a 3-dimensional BWR core. The local spatial 
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behavior of the neutron spectrum--the ratio of thermal neutron flux 
to the fast neutron flux--and of the fast neutron flux within a volume 
element are taken into account. The special behavior of the spectrum 
in the neighborhood of the core-reflector interface is also treated. An 
analytical expression for the trum on the core-reflector bound- 
ary of various shapes is derived. 12 refs. 


45402 Effect of pre-hydriding on post-irradiation ring-tensile 
properties of zircaloy-2 cladding tubes. Uchida, M.; Ichikawa, M. 
(Jpn At Energy Res Inst, Ibaraki-ken). J. Nucl. Sci. Technol. (Tokyo); 
13: No. 10, 585-590(Oct 1976). 

Zircaloy-2 tubes were hydrided up to a nominal content of 
200 ppm and irradiated as fuel claddings in HBWR. Post-irradiation 
ring-tensile testing revealed that hydrogen enhances the irradiation- 
induced decrease of —— and wall thickness reduction at room 
temperature. No effect of hydrogen was observed on ultimate tensile 
strength. At 300$degree$C, the effect was — on elongation. 
From the evaluation of the test results including metallographic 
observation of ring specimens after fracture, it was concluded that 
segregation of hydrides due to thermal diffusion of hydrogen during 
irradiation was at least partly responsible. 10 refs. 


45403 Representation of light-water reflectors by boundary con- 
ditions. Kalambokas, P.C.; Henry, AF. (Massachusetts Inst. of 
Tech., Cambridge). Nucl. Sci. Eng.; 61: No. 2, 181-194(Oct 1976). 

A ecm relationship between two-group fluxes and normal 
currents on the surface of a core surrounded by a homogeneous 
reflector is derived. The relationship is an inte one derived 
directly from the group diffusion equations for the homogeneous 
reflector material and hence depending only on group parameters 
associated with the reflector material. Approximate homogeneous, 
algebraic boundary conditions relating group fluxes to group cur- 
rents at the core-reflector interface are then derived, and these are 
applied to three sizes of pressurized water reactors (PWRs). Applica- 
tion to a large PWR at the interface between core shroud and 
reflector yields particularly excellent results for criticality and flux 
shapes in the core. The savings in computer running time over that 
required if the reflector is accounted for explicitly is approximately 
40 percent. 


45404 Solution of the fuel burnup control problem with a control- 
ling neutron equation and Walsh functions. Koga, R. (Kyoto Univ.). 
Nucl. Sci. Eng.; 61: No. 2, 239-249(Oct 1976). 

A burnup control problem during a reactor core life is 
considered and solved by making use of a neutron-governing equa- 
tion that is particularly devised to fit power reactors. Space-depen- 
dent parameters are expanded ej Walsh functions, and the burnup 
process is described in terms of the expansion coefficients. By 
applying the Walsh-function expansion to a newly devised neutron- 
governing equation, cumulus, the criticality condition is established 
through a more simplified approach, and the system structure of a 
two-region reactor can be illustrated graphically. Using the above 
burnup model, an optimal control problem to maximize the average 
burnup at the end of a core life is considered, and numerical test 
problems are solved. 


45405 SOPRE 1 research on the pressure suppression contain- 
ment system first experiments. Marinelli, M.; Mazzini, M. (Pisa Univ. 
(Italy). Istituto di Impianti Nucleari). Energ. Nucl. (Milan); 23: No. 
11, 557-566(Nov 1976). 

This article outlines a research program on the behaviour of 
the pressure ——— containment system used in BWR plants 
during a loss- of-coolant accident. The — facility set-up at 
the Nuclear Engineering Institute of the University of Pisa is briefly 
described and the results obtained during the first tests carried out by 
this facility are reported. 


45406 Boiling water reactor fuel element sheaths in construction 
and operation. Rieger, G. (Oesterreichische Studiengesellschaft fuer 
Atomenergie G.m.b.H., Seibersdorf. Forschungszentrum). Elektro- 
tech. Maschinenbau; 93: No. 11, 482-484(Nov 1976). (In German). 

The article explains how mechanical and thermal cyclic load- 
ing of fuel element sheath tubes leads to perforations which enable 
fission products to enter the cooling water system. Recent computa- 
tion methods are described, which allow quantitative forecasting of 
fuel element behaviour. It is shown by an example how certain 
factors such as stresses in sheath tubes from external loads such as 
coolant pressure, etc., stresses resulting from production tolerences 
and also internal stresses, e.g., due to fission gas pressure, and also a 
closed gap between pellet and sheath and other factors enter into the 
computation. 


45407 Acoustic emission monitoring during the first pressure 
vessel hydrotest at the ENEL Caorso BWR power station. Fontana, 
E.; Grugni, G.; Panzani, C.; Pirovano, B.; Possa, G.; Tonolini, F.; 
Vidali, P. (Centro Informazioni Studi Esperienze, Milan (Italy)); 
Cioli, F.; Cuzzaniti, M. (Ente Nazionale per l’'Energia Elettrica, 
Rome (Italy)). Energ. Nucl. (Milan); 23: No. 12, 612-618(Dec 1976). 

The acoustic emission (AE) monitoring Beg ny in June 
1975 during the pressure vessel hydrotest at ENEL nuclear 
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power plant of Caorso (BWR, 850 MWe)is described. The most 
intense of the several AE sources localized in such a way were 
carefully examined by ultrasonic inspection and were found to be 
systematically correlated with the presence of unexpected ultrasonic 
reflectors. All these defects were estimated to be insignificant ac- 
cording to ASME Sections III and XI. Practically no AE had been 
originated from the defects identified by the previous conventional 
examinations performed on the pressure vessel in workshop and on 
site. 

45408 Recommendation of the Reactor Safety Commission (RSK) 
on its 116th session on September 15th, 1976. Recommendations 
concerning design criteria and demands to be made on the material and 
its for steel containments for LWR reactors. Bundesan- 
zeiger; 29: No. 2, 4(Jan 1977). (In German). 

The RSK takes the view that the higher-strength fine-grained 
structural steels are not to be used for containments of nuclear 
power plants any longer. For the strain-disturbed zones, which have 
to be submitted to stress-relief heat-treatment, it agrees with the 
proposal made by the manufacturer of the system to use the materi- 
als Aldur 50/65 or 20 MnMoNi55 with reduced carbon content and 
recommends requirements for stress analysis. 


45409 Computational procedure for the stress and deformation 
analysis of high-pressure vessel flanges. Bakker, A. (Rotterdam Nu- 
clear B.V., Rotterdam (Netherlands) Engineering Department); 
Spaas, H.A.C.M. (Technische Hogeschool Deift (Netherlands)). Int. 
J. Pressure Vessels Piping; 5: No. 1, 1-22(Jan 1977). 

A computational procedure is presented for the analysis of 
stress and deformation patterns in high-pressure vessel flanges, such 
as light-water nuclear reactor vessel flanges. The suggested comput- 
er model utilises an assemblage of basic shell- and rigid ring ele- 
ments. The integral flange assembly is schematised, including the 
bolts which are treated as rectangular beams with equivalent bend- 
ing and tensioning properties. Particular attention is paid to the local 
gasket face behaviour. Both mechanical and (transient) thermal 
loadings are considered, the first including bolt-tightening and subse- 
quent pressurising. The (three-dimensional) calculation of tempera- 
ture fields, preceding the structural analysis for thermal loads, is also 
discussed. A sample problem for a transient thermal loading condi- 
tion is presented, illustrating the thermal ‘bolt-lag’ effect in a nuclear 
vessel during start-up and stop. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 45362, 45393, 45395, 45403, 
po oo 45571, 45572, 45573, 45579, 45580, 45582, 45584, 
45594, 4. 


45410 (WAPD-MRP— 147) Shippingport Atomic Power Station 
(PWR). Technical progress report, July 26, 1976—January 25, 1977. 
(Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). 1977. Con- 
tract EY-76-C-11-0014. 14p. Dep. NTIS, PC A02/MF AO1. 

The Shippingport Atomic Power Station has remained shut 
down since February 4, 1974 for repair of the main unit turbine and 
for modifications for installation and operation of the third nuclear 
core, the Light Water Breeder Reactor (LWBR) Core. The receipt 
and storage of all new movable fuel assemblies for the LWBR Core 
was completed. Seven (of the twelve) blanket modules were re- 
ceived and installed in the reactor vessel. In addition, seven movable 
fuel assemblies were also installed in the reactor vessel. Receipt, 
storage, and installation in the reactor vessel of all fuel assemblies is 
expected to be completed early in the next report period. Repairs to 
the main unit turbine generator are essentially complete. Modifica- 
tion effort on the upgrading of the Shippingport reactor safety 
systems, including auxiliary control room, containment isolation 
system, and safety injection system is in the final stage of completion. 
The Nuclear Regulatory Commission (NRC) issued in November 
1976 a supplement to its Safety Evaluation Report (SER) in which it 
completed the review of all uncompleted items in the initial SER of 
July 1976. The NRC concluded that “the Light Water Breeder 
Reactor Core may be operated in the Shippingport Atomic Power 
pretpen Ei proposed without undue risk to the ith and safety of 
the public”. 


45411 Computerized method for flow-induced random vibration 
analysis of nuclear reactor internals. Au- Yang, M.K.; Connelly, W.H. 
(Babcock and Wilcox, Lynchburg, Va). Am. Soc. Mech. Eng., [Pap.]; 
No. 76-WA/PVP-12, 1-8(5 Dec 1975). 

The general analytical, numerical, and ing tech- 
niques of a computerized method for flow-induced random vibration 
analysis of nuclear reactor internal components is discussed. The 
Statistical approach used is similar to that originally introduced by 
Powell and subsequently applied to predict the response of flat plates 
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to homogeneous turbulent airflow. The input damping ratios and 
parameters related to the flow field are assumed to wn from 
experimental data, while the virtual mass and natural frequency shift 

ects due to hydraulic loading of the structure are included in the 
analysis. The latest numerical techniques developed for use with 
modern, high-speed digital computers are employed to evaluate the 
acceptance integrals, thus permitting the basic method to be applied 
to the vibration analysis of complex structures excited by inhomo- 

ous turbulent flow--a situation that is commonly encountered 
inside a nuclear reactor. The importance of computer program 
modulization and its relationship to overlays are discussed. Some 
representative predicted vibration amplitudes, based on a typical 
pressurized water reactor design, are given. 9 refs. 


45412 Synthesis program solution of flattest power density of a 
finite cylindrical nuclear reactor. Kalimullah mane National 
Lab., Ill. (USA)); Ram, K.S. (Indian Inst. of Tech., Kanpur. Dept. of 
Metallurgical Engineering); eg oe A. (Cincinnati Univ., Ohio 
(USA). Dept. of Chemical and Engineering). Ann. Nucl. 
Energy; 3: No. 9, P. 421-429(1976). 

The use of synthesis pro 4 (SP) methods to distribut- 
ed systems is explored. The SP method is applied to solve the 
problems of flattest power density distribution of a bare finite 
cylindrical pressurized water reactor core. The solutions are com- 
= with the conventional state space (SS) techniques and it was 

und that the results agree with 0.1% accuracy. 


dynamic models for U- 

steam ors. Ali, M.R.A. Knox- 

ville, TN; Univ. of Tennessee (1976). 295p. University Microfilms 
Order No. 77-3606. 

Thesis (Ph. D.). 

A number of lumped parameter dynamic models were devel- 
oped for a vertical U-tube recirculation steam generator (UTSG) of 
the type used in most pressurized water reactor nuclear steam supply 
systems. The models ranged in complexity from a simplified model 
(Model A) with only three lumps to represent the primary fluid 
(reactor coolant), tube metal, and the secondary fluid to a detailed 
model (Model D) with fourteen lumps and a moving boundary 
between the subcooled and boiling sections of the heat exchange 
region. The models are linear and are in the state variable form 
which is convenient for using standard general purpose computer 
codes for time or frequency domain analysis. The adequacy of the 
models was tested in several ways. The calculated response from the 
models was studied for physical plausibility. The adequacy of the 
analytical work was tested by comparing results from progressively 
more detailed models. The detailed model response was compared 
with the results of other UTSG dynamic models and with test results 
obtained at the H.B. Robinson (739 MWe PWR) plant. All of the 
checks on model validity demonstrated the adequacy of the lumped 
pg approach for the simulation of the dynamic response of a 

SG for normal operating transients involving small deviations 
from the steady state conditions. 


45414 Steam generator. Mayer, H.; Nieschler, W. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,303,875/C/. 15 Apr 1976. 3p. (In 
German). 

The invention is to prevent premature boiling in the pre- 
heater, enclosing the cold end of a heat-tube bundle of a steam 
gen enerator for PWRs, which would make the tubes more susceptible 
or corrosion. It is proposed to increase the temperature of the 
feedwater entering the preheater zone by connecting the feedwater 
inlet through a pipe (with a pump) with the zone of heated feed- 
water and thus mixing heated feedwater to the one running in cold. 
The flow rate is controlled by a valve. 


pap Investigation of the thermodynamic behavior of 
reactor commissioning. 


pressur- 
Ackermann, G. 


ized water reactors 
Gageniourhochachale Zittau (German Democratic Republic). Sek- 
tion Kraftwerksanlagenbau und Energieumwandlung); Mertins, M.; 
Ruetz, J. (VEB Kernkraftwerk Bruno Leuschner, Greifswald 
(German Democzatic Republic). Betriebsteil Kernkraftwerk Rheins- 
berg). Energietechnik; 26: No. 5, 216(May 1976). (In German). 
From 7. Meeting on &'ser plant engineering; Dresden, 


Published in summary form onl 


45416 Construction and operational preparation of the Loviisa 
nuclear power station. Palmgren, A. (Imatran Voima Oy, Helsinki 
(Finland)). 26: No. 5, 1976). (In German). 
From 7. Meeting on —_ lant engineering; 
German Democratic Republic (30 Sep 975). 
Published in summary form only. 


45417 Rationalization of the construction of nuclear power 
tions with several pressurized water reactors. Schmidt, S. pmo the a 


mie der DDR, Berlin. Inst. fuer Industriebau). Energietechnik; 26: 
No. 5, 218(May 1976). (In German). 

From 7. Meeting on power plant engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 

Published in summary form only. 


45418 Isolating safety valve inside the containment. Herford, 
Germany, F.R.; Maximilian-Verl. (Jun 1976). vp. (In German). 

An interior isolating safety valve between steam generator 
and main-steam pipe of nuclear power stations with PWRs is reject- 
ed. It is demanded, however, that main-steam pipes between contain- 
ment and outer isolating valve as well as the outer isolating valve 
itself are designed, manufactured, mounted, and inspected like rel- 
steam pipe be short. 


45419 Nonlinear dynamics of a pressurized water reactor core. 
Onega, R.J.; Karcher, K.E. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). Nucl. Sci. Eng.; 61: No. 2, 276-282(Oct 1976). 

A nonlinear mathematical model for determining the dynamic 
response of a pressurized water reactor was developed that incorpo- 
rates both prompt and delayed temperature feedback. The use of a 
modified form of Hansen's method of largest eigenvalues was em- 
ployed to obtain the solution. The novel oseans of this model are 
that the nonlinearities are treated explicitly, and the temperature 
dependence of thermal-hydraulic parameters is preserved without 
approximation. A comparison of power and temperature transients 
was made with other work. 


45420 prt ye on the space of noise processes in 
pressurized water reactors. Meyer, K. (Ingenieurhochschule Zittau 
(German Democratic Republic). Sektion Kraftwerksanlagenbau und 
Energieumwandlung). Kernenergie; 20: No. 1, 10-20(Jan 1977). (In 


On the basis of a one-group model of neutron distribution a 
model for calculating the spectral density of neutron flux fluctu- 
ations as a function of external parameter fluctuations in the reactor 
has been developed. This model has been applied to special cases of 
boric acid concentration and coolant tem ture fluctuations at 
reactor entry as the noise sources. On the basis of the results 
obtained the limits of applicability of the point model are discussed. 


45421 Pressurized-coolant reactor fuel rod. Stehle, H.; Romeiser, 
H.J. (to Kraftwerk Union AG). US Patent 4,011,134. 8 Mar 1977. 
Priority date 9 Nov 1973, German, Federal Republic of (F.R. 
Germany). 4p. 

A pressurized-coolant reactor fuel rod comprises a cladding 
tube having ends closed gas-tightly, the tube internally defining a 
fuel-containing space and in which nuclear fuel pellets are posi- 
tioned. The tube contains a fission gas plenum chamber formed by a 
capsule having a flow choke connecting the chamber with the fuel, 
this capsule being positioned between the fuel and one of the tube 
ends closed gas-tightly. The capsule is made elastically expandable 
lengthwise with respect to the cladding tube and it engages and 
restrains the fuel against displacement lengthwise with respect to the 
tube, by elastically pressing the fuel away from the tube’s closed end 
adjacent to the capsule. 3 claims, 2 figures. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 45559, 45571 


(GA-A—14198) Status of safety-related qualification and 
design verification and support programs in support of HTGR PSARs. 
Biannual report for period ending August 31, 1976. (General Atomic 
Co., San Diego, Calif. (USA)). Jan 1977. 26p. (GA-LTR—105). 
General Atomic Co., San Diego, CA 

Information relating to design requirements for HTGR type 
reactors is presented concerning a seismic test program to verify 
seismic adequacy of reactor components and a core support testing 


High temperature heat exchanger. Gugenber; R.; 

aone, R. (to CEA, 75 - Paris (France)). French Patent 2, 96,8327 
A/. 6 Jan 1975. 11p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The high temperature heat exchanger described is made up of 
a stack of blocks forming the body of the exchanger itself, and the 
end connecting blocks in which the primary and secondary ducts are 
drilled. Each end block has at least two surfaces inclined with 
respect to each other, on which the primary and secondary ducts 
——_ eme: ve. These surfaces are inter-joined and support a 
primary and secondary fluid separation piece. 
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45424 Explosive plugging of heat exchangers. Chapter. 6. Cross- 
land, B. pp 21-23 of In Explosive welding. Cambridge; The Welding 
Institute (1976). 

Among the alternative methods sought for plugging the ends 
of a damaged or leaking tube in the steam generators of modern 
tad plants is that of explosively welding a plug into the tube plate. 

me possible methods which have been explored for explosive 
plugging are outlined. The methods which have been developed for 
lugging the AGR reheater and for the reheater and superheaters for 
FR are described. For the AGR a parallel tube and tube plate 
explosive welding process was adopted. For the PFR a point charge 
technique was developed. The basic mechanisms are explained and 
the problems are briefly discussed. 


45425 Fabrication of graphite particle nuclear fuel elements. 
Davis, D.E.; Leary, D.F. (to General Atomic Co., San Diego, Calif. 
(USA)). French Patent 2,298,858/A/. 19 Jan 1976. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 21 Jan 1975, US. 

The process described for the fabrication of nuclear fuel 
elements comprises the following operations: a) graphite particles 
are impregnated with a liquid containing thermo-hardening resin 
ingredients, b) the surplus impregnating liquid is removed from the 
outer surface of the impregnated graphite particles, c) these particles 
are heated to polymerise the resin, d) the graphite particles are 
mixed with particles of nuclear fuel, e) a nuclear fuel element is 
formed by converting the resulting mixture into a coherent mass by 
adding a binder containing carbon. These fuel elements are more 
particularly intended for HTGR type reactors. 


45426 Effect of flow rate on fission-product deposition from high- 
temperature gas streams. Kitahara, T.; Yokoo, H.; Kaieda, K.; Toyo- 
shima, N.; Fukushima, M.; Kumagai, K.; Yamada, T.; Kosuge, I. 
(Jap At Energy Res Inst, Ibaraki-ken, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 13: No. 3, 111-118(Mar 1976). 

Experiments were made in an in-pile helium loop for gas flow 
with Reynolds number ranging from 1,300 to 13,000 at a gas tem- 
perature of about S500$degree$C. The distributions of the fission 
products deposited along stainless steel tubes which had been ex- 

to the flow were obtained from $gamma$-ray spectra mea- 
sured with a Ge(Li) detector. The nuclides of the deposited fission 
products can be classified into three groups according to the distri- 
bution patterns: (a) $sup 95$Zr--Nb, $sup 97$Zr, $sup 99$Mo, $sup 
103$Ru, $sup 132$Te, (b) $sup 91$Sr, $sup 140$Ba--La, $sup 141$Ce 

‘and (c) $sup 131$I and $sup 133$I. Cesium-137 shows features of 
both groups (b) and (c). The deposition coefficients were obtained 
for the nuclides of group (a), which gave exponentially decreasing 
distributions. The effect of the flow rate (Reynolds number) on the 
deposition coefficients is discussed. For a stream with Reynolds 
number below 13,000, the deposition rate of metallic fission products 
is largely determined by the mass transfer in the boundary layer of 
the stream rather than by the adsorption on the surface. 13 refs. 


45427 Special motors for driving helium blowers for high-tem- 
perature reactors. Sapper, J.; Zumsteg, V. Brown Boveri Rev.; 63: No. 
8, 528-531(Aug 1976). 

Reactor design incorporates electric motors in the ‘hot zone’. 
A squirrel-cage induction motor, destined for driving the cooling gas 
circulator of a high-temperature gas-cooled reactor, is taken as an 
example in describing the high standards set with respect to techni- 
cal design and quality. As the stress laid upon reliability, and hence 
quality control, is far in excess of the standards usually applicable to 
electrical machine design, machines for installation in nuclear power 
stations must be specially designed. 


45428 Development of components for high-temperature reactor 
plants. Fritz, K.; Nemet, J. (Oesterreichische Studiengesellschaft fuer 
Atomenergie G.m.b.H., Seibersdorf. Forschungszentrum); Zwingen- 
berger, L. (Vereinigte Oesterreichische Eisen- und Stahlwerke A.G. 
(VOeEST) - Alpine Montan, Linz). Elektrotech. Maschinenbau; 93: 
No. 11, 485-490(Nov 1976). (In German). 

A test stand is described for advanced components of helium- 
cooled high-temperature plants such as HTR gas-cooled breeder 
reactors and process heat reactors installed at the Seibersdorf Re- 
search Centre. A 12 m high, 3.6 m diameter reinforced concrete 
pressure vessel is one of the main parts of the test plant. This vessel 
has a hot compact shell constructed for 100 bar and 300°C wall 
temperature. In addition to the pressure vessel itself, tests will be 
carried out on steam producers, regenerative heat-exchangers, gas- 
purifying plant, etc. As a complementary program, work has com- 
menced on developing components and materials for nuclear high- 
temperature process heat plant for producing synthesis gas or hydro- 
gen. 


45429 Control rod system useable for fuel handling in a gas- 
cooled nuclear reactor. Spurrier, F.R. (to Energy Research and 
Development Administration). US Patent 3,994,775. 30 Nov 1976. 
Filed date 25 Feb 1976. 10p. 

PAT-APPL-661,207. 
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A control rod and its associated drive are used to elevate a 
complete stack of fuel blocks to a position above the core of a gas- 
cooled nuclear reactor. A fuel-handling machine grasps the control 
rod and the drive is unlatched from the rod. The stack and rod are 
transferred out of the reactor, or to a new location in the reactor, by 
the fuel-handling machine. 5 claims, 5 figures. 


45430 Status report on the THTR at Uentrop. Ellens, S.H. 
— Haar Toepass.; 18: No. 12, 314-316(Dec 1976). (In 
Dutch). 

The 300 MWe Thorium High Temperature Reactor is bein 
built by Brown Boveri, Hochtemperatur-Reaktorbau and NUKE 
at Uentrop in North-Rhine Westphalia, West Germany. At mid- 
September 1976 it was half-way through the construction phase. The 
overall layout is briefly described. 


45431 Control of design and construction of power stations. 
Campbell, R.H. J. Br. Nucl. Energy Soc.; 16: No. 1, 21-25(Jan 1977). 

UK experience in the design and construction of thermal 
reactor power stations is examined. In the past the industry has been 
confronted with the need to design and construct a succession of 
near prototypes. Problems encountered with the AGRs are exam- 
ined. The two main lessons learned from the delay on Hinkley B are 
the need for good information at the correct operating conditions 
early in the design stage, and the need to prove components under 
conditions as representative of reactor conditions as possible. Design 
work under the old consortia system is examined and compared with 
work under the new reorganisation of one design and construction 
me Experience in site organisation during construction is 

isc 


45432 BR 2 bundle mockup heat transfer experiments. Dalle 
Donne, M.; Marek, J.; Martelli, A.; Rehme, K. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik). Nucl. Eng. Des.; 40: No. 1, 143-156(Jan 1977). 
Heat transfer calibration tests on helium cooled bundles of 12 
artificially roughened rods have been performed, with the purpose of 
obtaining information for the thermo-hydraulic design of the 12-rod 
bundle fuel element to be irradiated in BR2. The rods were electri- 
cally heated. Altogether 50 isothermal and 110 non-isothermal runs 
were performed. The maximum achieved rod linear power was 460 
W/cm, the maximum measured wall temperature was 790°C. The 
code SAGAPO was developed to predict the thermodynamic per- 
formance of such clusters. This paper describes the measurements 
performed, the experimental set-up and the fundamentals of the 
SAGAPO code. The main results of the calculations performed with 
SAGAPO for the BR2 irradiation experiment are also given. 


45433 Electric power plant and turbine acceleration control 
system for use therein. Braytenbah, A.S.; Jaegtnes, K.O. (to Westing- 
house Electric Corp.). US Patent 4,015,430. 5 Apr 1977. Filed date 
30 Sep 1975. 28p. 

An electric power plant having dual turbine-generators and a 
steam source which includes a high temperature gas-cooled nuclear 
reactor. Each turbine includes a high pressure portion driven by 
superheat steam and a lower pressure portion driven by reheat 
steam. A turbine bypass system permits minimum flows of superheat 
and reheat steam from the source at times when the turbines require 
flows of such steam that are less than the minimum flows. Before it is 
reheated, steam that has passed through the high pressure portions 
and their bypass lines drives auxiliary steam turbines that rotate 
means for propelling the coolant gas through the reactor. During 
acceleration of a turbine-generator to its synchronous speed, one of 
the steam flows through its high and lower pressure portions is 
varied to govern the shaft speed, while the other flow is held 
relatively constant, that one of the flows which is varied being 
determined by the shaft speed. As the turbine-generator is acceler- 
ated, the steam flow through a bypass line associated with its lower 
pressure portion is varied to compensate changes of flow through 
that portion, in order to maintain a desired pressure of hot reheat 
steam. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


45434 Fuel management in CANDU reactors. Millar, C.H. 
(Atomic Energy of Canada Ltd., Ottawa, Ontario). Ann. Nucl. 
Energy; 3: No. 7, 359-366(1976). 

CANDU fuel management differs completely from that in 
LWRs. On-power refuelling of the pressurized fuel channels with 
short (SO cm) fuel bundles is a continuing function of reactor 
operations and leads rapidly to equilibrium core conditions, refuell- 
ing rate, and fuel burnup. Single-bundle fuel shifts in the 25 MWe, 
low-rated NPD reactor have been replaced with multi-bundle shifts 
in the 540 MWe reactors at Pickering to avoid excessive fuelling 
machine operation and fuel failures caused by moving irradiated fuel 
to higher flux positions. Principles of fuel management in Pickering 
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are described together with the operational experience on which 
these principles are based. Fuel management problems for other 
versions of the CANDU reactor (boiling light water coolant, Pu- 
recycle, Th/U-233 cycle) are outlined briefly. 


45435 Transmutation of ®Sr and '*’Cs in a high-flux fast reactor 
with a thermalized central region. Taube, M. (Federal Inst. for 
Reactor Research, Wuerenligen, Switzerland). Nucl. Sci. Eng.; 61: 
No. 2, 212-221(Oct 1976). 

fission products Sr and '7’Cs produced by fission 
reactors of 30 GW(th) can be transmutated into stable nuclides by 
neutron irradiation with a thermal flux of 2 x n cm~? The 
rates of transmutation are 15 and 3.3 times greater, respectively, than 
that of spontaneous beta decay. The transmutation would take place 
in a central thermalized region of a high-flux fast burner reactor of 7 
GWi(th). In the case where the power reactors of 23 GW(th) are 
breeders with a high breeding gain of G = 0.38, the total system, 
inclusive of the high-flux burner, remains a breeding system, with 
G/sub total/ = 0.09. Details of the neutronics calculations and 
—— thermohydraulics are given. The high-flux burner is fueled 
with a molten salt of chlorides of plutonium and sodium with a 
power density of 10 kW cm™* The “self-liquidation” of such a 
system is discussed. 


45436 Improvements in nuclear reactor fuel elements. Martin, 
D.J.V. (to UKAEA). British Patent 1,452,607/A/. 13 Oct 1976. 4p. 

In the fuel element described the nuclear fuel is contained in a 
tubular can having end closures and an internal fission gas plenum 
chamber bounded by the can wall and an end closure. Part of the 
wall is formed of a material that is fusible at a predetermined 
temperature so as to vent the plenum chamber in a controlled 
manner when the can wall reaches that temperature. The material 
may consist of an insert of a metal, alloy or other substance, 
compatible with its surroundings, and having a melting point corre- 
sponding to the predetermined temperature. For a steam generating 
heavy water reactor the can may comprise an alloy of Zr and the 
insert a gold plated Al plug or a plug of Zr-Be alloy. The can wall 
portion bounding the plenum chamber may also have an insert of 
material whose thermal expansion is different from that of the can 
wall material, whereby at normal operating temperatures the insert 
maintains the plenum chamber leak-tight, whereas at the predeter- 
mined temperature leakage past the insert will occur. insert 
material may also be of stainless steel with a plug of Zr alloy. 


45437 Heavy water reactors and the CIRENE. Broggiato, A. 
(Ente Nazionale per l’Energia Elettrica, Rome (Italy)); Casa 

I. (Centro Informazioni Studi Esperienze, Milan (Italy)); Mancini, C. 
(Comitato Nazionale per I'Energia Nucleare, Rome (Italy)). Energ. 
Nucl. (Milan); 23: No. 12, 595-611(Dec 1976). (In Italian). 

The characteristics and prospects of heavy water reactors are 
considered, with particular emphasis on the possible utilization of 
natural uranium. The incentives of a possible penetration of such 
reactors in the electronuclear system are then outlined, and the 
primary role is evidenced that the Italian industry could play, in 
connection also with the experience acquired in the frame of the 
CIRENE venture. 


45438 CANDU and the Canadian nuclear power program. Leaist, 
G.T. (Atomic Energy of Canada Ltd., Ottawa, Ontario). Atoomen- 
erg. Haar Toepass.; 18: No. 12, 325-328(Dec 1976). 

Pressure tubes and heavy water (PHW) characterize all 
CANDU (Canadian Deuterium Uranium) reactors. This combina- 
tion has provided Canada with a nuclear power system that has 
acknowledged design and safety advantages. The system has the 
additional advantage of extracting more electrical energy from ura- 
nium fuel than any other commercially developed system. That the 
plants of this system are economically competive has been demon- 
strated through the operation of the 2000 MWe Pickering Nuclear 
Generating Station. 


45439 Examination of an instrumented fuel element after dryout 
tests in Winfrith SGHWR. Garlick, A. J. Br. Nucl. Energy Soc.; 16: 
No. 1, 71-75(Jan 1977). 

Examination of a fuel element that had been subjected to 
dryout tests in the Winfrith steam generating heavy water reactor 
proved it to be in good condition. There was clear evidence of 
cladding softening attributable to dryout overheating on several pins, 
and the boundaries of the softened zones were determined by hard- 
ness measurement. There was, however, no suggestion that softening 
of the cladding had adversely affected integrity of the fuel element. 
Annealing tests on cladding from selected regions of the pins led to 
estimated values for dryout temperatures that were consistent with 
those measured in-reactor. 


45440 Crud-induced overheating defects in water reactor fuel 
pins. Garlick, A.; Sumerling, R.; Shires, G.L. J. Br. Nucl. Energy 

During a rt i operation, steam OT, 
heavy water reactor coolant contained abnormally high levels 
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iron and copper which resulted in thick (approximately 0.1 mm) 
crud deposits, particularly on highly rated regions of fuel pins. It has 
been demonstrated that the presence of copper in the coolant caused 
a brittle impervious layer to form in the otherwise porous iron-rich 
crud and that cracking occurred in this layer. Defects through 
cladding overheating are believed to have been directly due to the 
presence, close to the pin surface, of an insulating steam-filled gap in 
the crud, the gap having been formed there by evaporation of 
coolant introduced through the cracks. 


45441 Control of radiation exposures at CANDU nuclear power 
” LeSurf, J.E. J. Br. Nucl. Energy Soc.; 16: No. 1, 53-61(Jan 

Measures now being applied to Candu type nuclear power 
stations to ensure that the radiation dose to workers at current and 
future stations is as low as possible are considered. Improvements 
already made in coolant chemistry, coolant purification, decontami- 
nation, and other areas, are discussed. Modelling studies of activity 
transport and improvements resulting from taking man-rem into 
consideration at the design stage of a station are described. Also 
under investigation are detailed cost-benefit appraisals, studies on 
tritium control, and also fission product transport and removal. 
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REFER ALSO TO CITATION(S) 45569, 45570, 45571, 45576, 
45578, 45586, 45587, 45588, 45592, 45593, 45596, 45599, 46072 


45442 (ANL—76-105) Chemical Engineering Division sodium 

annual report, July 1975—June 1976. McPheeters, C.C.; 
Jardine, L.J.; McKee, J.M.; Raue, D.J.; Renner, T.A.; Skladzien, 
S.B.; Wolson, R.D. (Argonne National Lab., Ill. (USA)). Jan 1977. 
Contract W-31-109-ENG-38. 33p. AT. 

Progress is summarized in the following areas: tritium perme- 
ation through LMFBR steam generator materials, tritium control 
technology, tritium behavior in EBR-2 and other LMFBR’s, on-site 
conversion of commercial-grade sodium to reactor-grade sodium, 
reuse of LMFBR sodium coolant, and cover gas hydrogen meter 
development. (DG) 


45443 (GEAP—14029-10, pp 8.1-8.4) Particulate deposition 
(subtask F). Roy, P.; Akbari-Kenari, R. Jan 1977. 

In Steam generator materials engineering tenth quarterly 
report, October—December 1976. 

The objective of Subtask F is to study the effects of particu- 
late deposition from nonisothermal flowing sodium on the surface of 
a sodium-sodium heat exchanger. Corrosion occurs in the loop hot 
leg and is deposited in the cold leg. Investigations have shown that 
this type of particulate deposition can result in significant heat 
transfer reduction in the heat exchanger. Subtask F is designed to 
simulate the deposition that will occur in full scale LMFBR heat 
exchangers and, consequently, anticipate the changes in the heat 
transfer efficiency of these heat exchangers. 


45444 (GEFR—10028-61) Core engineering sixty-first quarterly 
report, November—December 1976 and January 1977. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Feb 
1977. Contract EY-76-C-03-0893-011. S6p. AT. 

The objective of the work reported is to provide the engi- 
neering design basis for the core of a liquid metal cooled fast breeder 
reactor. Progress during November and December 1976 and January 
1977 is described for tasks related to Fuel Assembly Engineering and 
Core Component Design Criteria. 


45445 (HEDL-SA—1129) FFTF operations: initial operator 
training simulator program. Moffitt, W.C. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 10 Sep 1976. Contract 
——- 9p. (CONF-761099—1). Dep. NTIS, PC A02/MF 
AOl. 


From IAEA specialists meeting; Studsvik, Sweden (27 Oct 
1976). 

This paper describes the Fast Flux Test Facility (FFTF) 

tions initial training program utilizing the Operator Training 
Simulator (OTS). The OTS is a computer-driven system that pro- 
vides real time response of essential FFTF plant functions to a 
control room mockup. The FFTF, a 400 Megawatt, three-loop, 
sodium-cooled fast test reactor will test fuels, materials and equip- 
ment for the U.S. Liquid Metal Fast Breeder Reactor Program. 
Construction is expected to be completed in August 1978. Initial 
criticality is expected in early 1979. This schedule will require FFTF 
control room operators to be fully qualified to operate the facility by 
late 1979. Because FFTF is like no other U.S. nuclear reactor, 
existing U.S. utility plants could not be depended on to provide 
highly experienced people to operate FFTF. Therefore, an Operator 
Training Simulator has been built. The OTS will play a vital role in 


the formal operator qualification program. 
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45446 (PB—263479) Alternative institutional arrangements for 
developing and commercializing breeder reactor technology. Final 
report 15 Nov 1975—31 Mar 1977. Johnson, L.L.; Merrow, E.W.; 
Baer, W.S.; Alexander, A.J. (Rand Corp., Santa Monica, Calif. 
(USA)). Nov 1976. 194p. (R—2069-NSF). NTIS, PC A09/MF AOl1. 

In light of large costs, potential benefits, and uncertainties 
surrounding breeder development, many questions need to be ad- 
dressed concerning the roles of government, equipment vendors, and 
electric power utilities in financing, owning, and managing breeder 
development. The study assesses nine institutional arrangements, 
ranging from those with heavy private sector initiative to complete 
government ownership and control. These arrangements are evaluat- 
ed in terms of: the degree of clearly defined centralized management 
control that would be afforded; the effectiveness of cost control; the 
strength of the vendor-utility interface; the value of information 
produced for subsequent commercialization; the ease of financing; 
the prospects for risk-sharing; and overall plausibility. Some time- 
slippage at this stage in order to ensure strong private sector involve- 
ment might well accelerate commercialization in the longer run. The 
alternative is a government-directed program that might proceed 
faster in the next decade but subsequently encounter more barriers to 
commercial adoption. 


45447 (WARD-HT—3045-24) High temperature structural 
design technology: validation. Quarterly progress report for period 
ending February 28, 1977. Bishop, E.C. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Mar 1977. 
Contract EY-76-C-02-3045-006. 74p. AT. 

Progress is summarized in the testing and analysis of Types 
304 and 316 stainless steel plates and tubular specimens for the 
purpose of documenting design criteria for FFTF and LMFBR core 
structural components. Included are data on core design methods, 
basic specimen testing, tubular specimen testing, structural testing, 
FFTF/IHX nozzle testing, structural analysis, and crack propaga- 
tion testing. (DG) 


45448 (ANL-Trans—1087) Tendencies in evaluating parameters 
of criticality and breeding ratios for a future large breeder reactor. 
Voropaev, A.I.; Van’kov, A.A.; Koloskov, B.V.; Troyanov, M.F. 
Translated from Vopr. At. Nauki Tekh., Ser. Yad. Konstanty; 20: No. 
12, 112-175(1975). 67p. Dep. NTIS, PC A04/MF AO1. 

Experimental data concerning the criticality and the reaction 
rate ratios for the assemblies ZPR-6 (6A, 7) and ZPPR-2 are ana- 
lyzed. As a result of an experiment-to-calculation comparison, evalu- 
ations of the criticality and the breeding ratio for a large reactor are 
made. 


45449 Comparison of cavitation tests on the SNR 300 prototype 
sodium pump, carried out using water at room temperature and liquid 
sodium at 580°C, Fakkel, R.H.; Hoornweg, C.J.; Kamerling, B.; Ten 
Wolde, T.; Heslenfeld, M.W. (Neratoom N.V., The Hague (Nether- 
lands)); Mendte, W.K. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (Germany, F.R.)); Bunjies, J.H. 
(VMF/FDO Engineering Consultants, Hengelo (Netherlands)). pp 
193-202 of In Cavitation. London; Mechanical Engineering Pubs. 
Ltd. (1976). 

From Institution of Mechanical Engineers conference on 
cavitation; Edinburgh, UK (3 - 5 Sep 1974). 

Results are presented of tests carried out on a centrifugal 
pump in both a water and a sodium test facility. The pump tested is a 
prototype of the primary circulation pumps intended for a LMFBR 
300 MWe nuclear power station (the SNR reactor) under construc- 
tion at Kalkar, West Germany. The pump characteristics under 
various NPSH-conditions were investigated, and a comparison is 
made between the results of cavitation tests using water and liquid 
sodium. An attempt is made to account for differences in pump 
characteristics in both types of tests by referring to the physical 
properties of the liquids used (water and sodium). An attempt is also 
made to correlate the results obtained with the full-scale prototype 
to those obtained previously with a half-scale model of the impeller. 


45450 Thermohydraulic performance of some ribbed surfaces and 
their choice for GCFR. Hudina, M. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). Ann. Nucl. Energy; 
3: No. 7, 351-358(1976). 

The thermohydraulic performances of several types of artifi- 
cially roughened surfaces provided for use in GCFR have been 
investigated experimentally and compared. The tests were per- 
formed with air in an annular test rig. The favourable dimensionless 
rib parameters as suggested by other authors are confirmed. In 
addition, an important influence of rib profile is evident. The effect 
of roughening methods and the behavior of surfaces at low Reynolds 
numbers are discussed. A complex performance criterion which 
considers the actual GCFR condition is introduced. It can can 
generally be concluded that, for the final decision on roughnesses 
with known thermohydraulic performance, an optimization proce- 
dure including the costs of the roughening should be carried out for 
each particular reactor design. 
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fluid-dynamic design of 
core elements of sodium-cooled fast breeder reactors. Mueller, U.; 
Hoffmann, H. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Reaktorbauelemente). KFK Nachr.; 8: No. 2, 29-33(1976). 
(In German). 

The state of development is aut with regard to the 
calculation of velocity and temperature fields in fuel element cluster 
geometries. The global and local calculation methods are explained, 
their problems discussed, and necessary development activities are 
pointed out. 


45452 Numerical study on applicability of Benoist's diffusion 
coefficient to sodium void reactivity analysis. Yoshida, T.; lijima, S. 
—— At Ind Group Co, Kawasaki, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 464-467(1976). 

A numerical study of sodium void worth was performed for 
one-dimensional slab reactor, consisting of slab lattice core and 
homogeneous blanket. The present note makes comparisons between 
the rigorous calculation and the conventional method with main 
emphasis on the evaluation of applicability of Benoist’s first order 
approximation to calculate the diffusion coefficient, and the effect of 
transport theory. 5 refs. 


45453 Impact of delays in plutonium use of the stationary dou- 
bling time for fast breeder reactors. Borg, R.C. Lafayette, IN; Purdue 
Univ. (1976). 158p. University Microfilms Order No. 77-1686. 
Thesis (Ph. D.). 
An investigation of the eomrinagenere is presented. Nuclear 
ae quantities which can describe the breeding capability of 
reeder reactors in general terms are discussed. Figure of merit type 
quantities are reviewed and their ability to describe the breeding 
capability of fast breeder reactors analyzed. Delays encountered in 
the use of bred fuel for a system of fast breeder reactors are 
introduced in the derivation of four general doubling time expres- 
sions. The formulas are all based on the accumulating fuel in a 
growing system of fast breeder reactors. The fuel growth rate, from 
which the doubling time is obtained, describes the accumulating fuel. 
Delays incorporated into the expressions include finite burnup in the 
core and blanket, residence time in the external fuel cycle and 
holdup in the use of excess bred fuel which fuels new reactors. The 
first expression is obtained by relating the fuel growth rate to the 
asymptotic exponential accumulation of fuel for a system of breeder 
reactors. The second expression is based on single system quantities, 
oe base reactor and its out-of-pile inventory. It is possible because 
all reactors in the system are defined to be identical. Precalculated 
coefficients determined from an integrated fuel cycle model are used 
in the third expression. The fuel cycle is formulated as an eigenvalue 
problem with the growth rate as eigenvalue and equilibrium plutoni- 
um composition as eigenvector. An expression for the doubling time 
is deduced. The fourth expression is based on “isotropic breeding 
worth” factors. These factors are determined from the adjoint prob- 
lem to the eigenvalue problem in the third case. The worth factors 
are identical to the eigenvector of this adjoint problem and the 
growth rate is again obtained as eigenvalue. The fourth expression is 
compared with presently applied definitions for a LMFBR in the 
1000 MWe range. Dependency investigations are also discussed and 
analyzed. 


45454 Dynamic simulation of a sodium-cooled fast reactor power 
plant. Shinaishin, M.A.M. Tucson, AZ; Univ. of Arizona (1976). 
535p. University Microfilms Order No. 77-2312. 

Thesis (Ph. D.). 

Simulation of the dynamic behavior of the Clinch River 
Breeder Reactor Plant (CRBRP) is dealt with. The range of tran- 
sients under consideration extends from a moderate transient, of the 
type referred to as Anticipated Transient Without Scram (ATWS), 
to a transient initiated by an unexpected accident followed by 
reactor scram. The moderate range of transients can be simulated by 
a digital simulator referred to as the CRBRP ATWS simulator. Two 
versions of this simulator were prepared; in one, the plant controllers 
were not included, whereas, in the other, the controllers were 
incorporated. In addition to the usual assumption of lumped param- 
eters, uniform heat transfer and point kinetics (prompt jump) have 
been the main approximations in this and other simulators (see 
below). Two different transport-delay models have also been in- 
stalled in all simulators. The simulators were constructed using the 
DARE-P System, developed by the Electrical ineering Depart- 
ment at the University of Arizona. 


45455 Fuel for nuclear reactors and method of fabrica- 
tion. Garkisch, H.D. (to Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA)). French Patent 2,297,480/A/. 7 Jan 1976. Priority date 
10 Jan 1975, United States of America (USA). 13p. (In French). 

The nuclear reactor fuel assembly described includes an enve- 
lope for channeling the cooling fluid that flows through the reactor. 
Several elongated fuel rods are placed side by side and arranged 
inside this envelope so as to form a parallel network with a triangu- 
lar configuration. These fuel rods have solid spacing wires coiled 
around and fixed to them so as to maintain them at preset 
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distances, thereby forming flow channels for the fluid between the 
fuel rods and inside the fuel assembly. The solid spacing wires of the 
external fuel rods are flattened in the areas adjacent to the envelope, 
so as to reduce the cross section area of the fluid flow channels 
formed between the adjacent external fuel rods and the envelope. 
The coiling method is described. 


45456 Rotating plug system on a nuclear reactor vessel. Wade, 
E.E. (to Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
French Patent 2,297,482/A/. 7 Jan 1976. Priority date 10 Jan 1975, 
United States of America (USA). 17p. (In French). 

A description is given of rotating plugs placed in the —- 
of the upper shell of a LMFBR type reactor and adapted to pro 
access to the reactor core. These plugs, which can rotate, rest on an 
annular lifting structure around each opening. This annular lift we 
structure has a helical groove machined in its side and is suppo: 
on the reactor vessel by lifting rollers running in the groove. 
Provision is made for turning the lifting structure so as to raise the 
plugs, to enable them to be rotated, or to lower them to close the 


openings. 

45457 eg transfer behavior of materials for LMFBR’'s 
steam-generator in flowing sodium. Matsumoto, K.; Ohta, Y.; Ka- 
toaka, T.; Yagi, S.; Suzuki, K.; Yukitoshi, T.; Moroishi, T.; Yo- 
shikawa, K.; Shida, Y. (IHI, Yokohama, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 13: ‘No. 4, 199-214(Apr 1976). 

Using an AISI 304 stainless steel loop, the effect of exposure 
to flowing heated sodium was examined on materials considered 
suitable for LMFBR steam generators. The test specimens were 
exposed for 1,000 hr at temperatures ranging of 
550$degree$$similar$425$degree$C, descending in the direction of 
sodium flow. The oxygen concentration in the sodium was about 8 

The materials tested were ferritic 2$one quarter$Cr-1Mo, 
Bgone quarter$Cr-1Mo-Nb, high Cr-1Mo and austenitic AISI 316 
stainless steel. The loss of weight through exposure to liquid sodium 
was found to depend upon the heat-treatment history in the case of 
the 2$one quarter$Cr-1Mo steels. The principal cause of this loss of 
weight was confirmed to be decarburization, and differences in the 
heat-treatment history may possibly influence the decomposition 
behavior of carbides. Increasing the chromium content in Cr-1Mo 
steel specimens tended to modify the behavior of the specimen in the 
direction of increasing carbon concentration near the specimen sur- 
face during exposure to liquid sodium, altering the effect of exposure 
from decarburization to carburization at a chromium content some- 
where between 3 and 5%. Thermal aging of annealed 2$one 
pa pa steel was found to reduce its tensile strength at 

legreeS$C to a marked degree. 5 refs. 


45458 Sodium steam generator for the BOR-60 fast breeder 
reactor. Krizek, V. (Prvni Brnenska Strojirna (Czechoslovakia). 
Vyzkumny Ustav Energetickych Zarizeni). Energietechnik; 26: No. 
5, 217(May 1976). (In German). 

From 7. Meeting on power plant engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 

Published in summary form only. 


45459 Transport and of metals in 
steel diffusion of radioisotopes into stainless 
steel. Sagawa, N; Iba, H.; Urata, M.; Ozawa, Y. (Hitachi Ltd, 
Ibaraki-ken, Jpn). "J. Nucl. Sci. Technol. (Tokyo); 13: No. 7, 358- 
364(Jul 1976). 

The diffusion of radioactive manganese, zinc, and cesium into 
stainless steel tubes exposed to liquid sodium containing the radioiso- 

was studied by measuring the residual radioactivity on samples 
with their surface layers successively removed by electropolishin ng. 
Plots of the neetln of the residual radioactivity in the tube w 
drawn against the square of the thickness polished off from the 
surface were found to fall along straight lines, which changed their 
slopes in three steps. That of outermost step was most steep, with the 
residual radioactivity indicating a drop of about one order of magni- 
tude within a layer of a few microns from the surface. The ensuing 
step presented a much gentler slope, from which the diffusion 
coefficients were determined. The ratio obtained between the diffu- 
sion coefficient and the approximate jump frequency of the diffusing 
radioisotope was correlated with the reciprocal of absolute tempera- 
ture, which indicated that the diffusion mechanism of radioactive 
manganese and zinc differs from that of radioactive cesium. 19 refs. 


using heuristic enumeration method. Z 

Kondo, S.; Togo, Y. (Univ of Tokyo, Jpn). J. Nucl. Sci. Technol. 
wee 13: No. 9, 471-482(Sep 1976). 

The search for the optimum refueling scheme is based on a 

s tic enumeration embodying the heuristic rule 


tion of Hopeless End States (EHES)’. Sample numerical 
results are obtained on problems of optimizing the refueling scheme 
for the 4-zone zone-loaded and 2-zone scatter-loaded cores of a 
typical sodium cooled mixed-oxide fueled fast power reactor. Case 
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studies are conducted on the effect of change in the elimination 
factor adopted in applying the EHES, in the upper or lower bound- 
aries of constraints, in *he performance criterion, and in various 
parameters governing the mode of reactor operation such as the 
duration of one cycle period. The study has revealed several notable 
characteristics particular to LMFBR core refueling, such as the 
common trait of optimized refueling schemes for 2-region cores of 
repeated identical refueling patterns, and incompatibility between 
radial power flattening and sustained useful life for the core. 25 refs. 


45461 Coarse-mesh correction of the finite difference method for 
neutron diffusion calculations. Kato, Y. (Hitachi Ltd., Ibaraki, Japan 

Takeda, T Takeda, S. Nucl. Sci. Eng.; 61: No. 2, 127-141(Oct 1976). 

This study has been undertaken to evaluate an uncertainty in 
a finite difference method for two-dimensional neutron diffusion 
calculations and to _ rovide a simple method to eliminate the uncer- 
tainty from k/sub eff/, control rod worth, and peak power density. 
An effect of a condensation of the energy groups is also studied. It is 
found that errors in k/sub eff/, coment rod worth, and peak power 
density have linear relationships with the square of mesh spacing, 
and an extrapolation to zero mesh spacing, by using the linear 
relationships, is possible, eliminating the uncertainties of 0. 7 percent 
Ak/k in k/sub eff/, approximately 8 percent in control rod worth 
and approximately 2 percent in peak power density in a case of a 
mesh calculation as coarse as one mesh point per subassembly. When 
a basic multigroup cross-section set is condensed into a few-group 
cross-section set, the errors due to the condensation of the cross 
sections on k/sub eff/ and on control rod worth are shown to have 
linear relationships with the inverse square of the number of the 
condensed energy group. These relationships have been confirmed 
analyticaliy with the application of perturbation theory. 


search Centre. Description and selected operating experiences. Han- 
isch, H. (Vereinigte Edelstahlwerke Seibersdorf, 
Austria); Schwarz, N. (Oesterreichische Studiengesellschaft fuer 
Atomenergie G.m.b.H., Seibersdorf. Forschungszentrum). Elektro- 
tech. Maschinenbau; 93: No. 11, 490-495(Nov 1976). (In German). 

A development program is described which was carried out 
in collaboration with two other bodies in the field of alkali metal 
technology. The experimental plants include two high-temperature 
sodium, HT-1 and HT-2, and a high-temperature potassium plant 
HT-3. The two former were designed for a pressure of 4 bar at 1050 
and 1220°K respectively in the test leg, the latter for 6 bar at 
1170°K. All three plants are for component and materials develop- 
ment; all filling and emptying can be carried out simply. The paper 
includes a brief description of the instrumentation, which includes 
acoustic sensors to give information about liquid metal levels in tanks 
and all unstable operational conditions. There are precise control 
and operating instructions. 


45463 Nuclear reactor overflow line. Severson, W.J. (to Ene rey 
Research and Development Administration). US Patent 3,994, 
30 Nov 1976. Filed date 12 Feb 1976. 2p. 

PAT-APPL-657,520. 

The overflow line for the reactor vessel of a liquid-metal- 
cooled nuclear reactor includes means for establishing and maintain- 
ing a continuous bleed flow of coolant amounting to 5 to 10 percent 
of the total coolant flow through the overflow line to prevent 
thermal shock to the overflow line when the reactor is restarted 
following a trip. Preferably a tube is disposed concentrically just 
inside the overflow line extending from a point just inside the reactor 
vessel to an overflow tank and a suction line is provided opening 
into the body of liquid metal in the reactor vessel and into the 
y nomnng between the overflow line and the inner tube. 2 claims, 2 

gures. 


45464 Sensitivity study of the effective fraction of delayed neu- 

trons *b*Leff to basic data uncertainties for the TAPIRO and PEC 

fast reactors. D'Angelo, A. (Universita della Calabria, Dipartimento 

di Fisica, a (Italy)). Energ. Nucl. (Milan); 23: No. 12, 619- 


presened in this article of the sensitivity of the 
effective function delayed neutrons BLeff to various basic param- 
eters uncertainties for the TAPIRO and PEC fast reactors. For each 
of them the assessment is at first made of the basic data for the 
reference calculations; then the uncertainties propagation to BLeff 
and its effects on the inhour equation are analysed. The analysis was 
directly related to different choices of basic data; when actual data 
were lacking, estimated uncertainties were introduced. 


45465 Interferometric investigation of turbulently fluctuating 
temperature in an LMFBR outlet plenum geometry. Bennett, R.G.; 
Golay, M.W. (MIT, Cambridge, Mass). Am. Soc. Mech. Eng., [Pap.]; 
No. 76-WA/HT-82, 1-7(5 Dec 1976). 

A novel optical technique is developed for the measurement 
of turbulently fluctuating temperature in a trans; t fluid flow. 
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scale Fast Flux Test Facility outlet plenum is investigated with a 
scale model outlet mixing plenum, using flows of air. The electrical 
analog and the power spectral density of the fluctuating temperature 
is observed experimentally at seven stations in the flow. 10 refs. 


45466 Nuclear reactor for breeding *°*U. Bohanan, C.S.; Jones, 
D.H.; Raab, H.F. Jr.; Radkowsky, A. (to Energy Research and 
Development Administration). US Patent 3,988, 692. 21 Dec 1976. 
Filed date 8 Dec 1975. 6p. 

PAT-APPL-638,228. 

A light-water-cooled nuclear reactor capable of breeding 
233) for use in a light-water breeder reactor includes physically 
separated regions containing **°U fissile material and 7**U fertile 
material and ***Th fertile material and **°Pu fissile material, if 
available. Preferably the **>U fissile material and ***U fertile materi- 
al are contained in longitudinally movable seed regions and the 
239Py fissile material and ***Th fertile material are contained in 
blanket regions surrounding the seed regions. 1 claim, 5 figures. 


45467 Gas-cooled fast breeder reactor critical experiments pro- 
gram. Bohn, E.M.; Bhattacharyya, S.K.; Lesage, L.G.; Pond, R.B. 
(Argonne National Lab., Ill. (USA)); Moore, R.A.; Hess, A.L.; 
Cerbone, R.J. (General Atomic Co., San Diego, Calif. (USA)). Nucl. 
Eng. Des.; 40: No. 1, 27-41(Jan 1977). 

Results are presented of measurements and calculations of 
physics parameters in the first gas-cooled fast breeder reactor 
(GCFR) critical assemblies in the US, a program of experiments 
conducted on the ZPR-9 facility at Argonne National Laboratory. 
Through a progressive three-phase series of assemblies, the major 
features unique to GCFR physics due to the gaseous coolant, and the 
resulting hard neutron spectrum and greater leakage, were investi- 
gated. Phases I and II were simple-geometry, uniform-core assem- 
blies providing tests of nuclear data and GCFR design methods for 
fast reactors with large void fractions. The Phase III core simulates a 
GCFR design with three enrichment zones. This report primarily 
concerns the results obtained in Phase II. In addition to the usual 
central indices, reaction rate mappings, etc. these initial studies have 
provided the first experimental data on reactivity coefficients rel- 
evant to GCFR safety, such as worths of fuel, control, and cladding 
materials, Doppler effect, and coolant (helium) depressurization 
worth. Effects of steam ingress into coolant channels (due to hypoth- 
esized steam generator leak) were simulated using polyethylene. The 
physics information obtained is providing a valuable base for verifi- 
cation of GCFR design and safety analyses. 


45468 Safety features of the gas-cooled fast breeder reactor. 
Buttemer, D.R.; Torri, A. (General Atomic Co., San Diego, Calif. 
(USA)). Nucl. Eng. Des.; 40: No. 1, 43-54(Jan 1977). 

The safety features of the gas-ccoled fast breeder reactor 
(GCFR) are described in the context of the 300-MW(e) demonstra- 
tion plant design. They are of two general types, inherent and 
design-related. The inherent features are principally associated with 
the helium coolant and the nuclear coefficients. Design-related fea- 
tures influencing safety include shutdown systems, residual heat 
removal systems, method of core support, and the prestressed con- 
crete reactor vessel (PCRV). The safety-related aspects of each of 
these are discussed. Recently completed residual heat removal 
system reliability studies are also discussed. The probability of resid- 
ual heat removal system failure in the GCFR is found to be lower 
than that described for light water reactors. The safety characteris- 
tics of larger plants are examined, and increases in size are found to 
improve GCFR safety margins. 


45469 Development of components for the gas-cooled fast breeder 
reactor program. Dee, J.B.; Macken, T. (General Atomic Co., San 
Diego, Calif. (USA)). Nucl. Eng. Des.; 40: No. 1, 13-26(Jan 1977). 

The gas-cooled fast breeder reactor (GCFR) component de- 
velopment program is based on an extension of high temperature 
gas-cooled reactor (HTGR) component technology; therefore, the 
GCFR development program is addressed primarily to components 
which differ in design and requirements from HTGR components. 
The principal differences in primary system components are due to 
the increase in helium coolant pressure level, which benefits system 
size and efficiency in the GCFR, and differences in the reactor 
internals and fuel handling systems due to the use of the compact 
metal-clad core. The purpose of this paper is to present an overview 
of the principal component design differences between the GCFR 
and HTGR and the consequent influences of these differences on 
GCFR component development programs. Development program 
plans are discussed and include those for the prestressed concrete 
reactor vessel (PCRV), the main helium circulator and its supporting 
systems, the steam generators, the reactor thermal shielding, and the 
fuel handling system. Facility requirements to support these develop- 
ment programs are also discussed. Studies to date show that GCFR 
component development continues to appear to be incremental in 
nature, and the required tests are adaptations of related HTGR test 
programs. 
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— Gas-cooled fast breeder reactor designs with advanced fuel 
and cladding. Fazzolare, R. (Arizona Univ., Tucson (USA)). Nucl. 
Eng. Des.; 40: No. 1, 191-201(Jan 1977). 

This paper examines the potential impact of some alternative 
cladding and fuel materials — considered for the liquid metal fast 
breeder reactor (LMFBR) on the performance and — of large 
commercial gas-cooled fast breeder reactors (GCFRs). Mixed car- 
bide fuel and Inconel 718 cladding material were examined. Another 
cladding alternative was silicon carbide (SiC), which presents some 
interesting possibilities in high-temperature performance. Design 
concepts based on the above fuel and claddings were examined = 
compared with a reference oxide/316 stainless steel design based on 
a commercial 4000 MW(th) [approximately 1500 MW(e)] system. 
Substantial benefits can be derived from a high-temperature cladding 
material such as Inconel 718 or '*Pe; core volume and steam 
generator heat transfer area could be reduced by 20% or more, and 
significant reductions in core inventory and doubling time are possi- 
ble. Carbide fuels would reduce the number of fuel rods by 50% 
— of higher linear power, and doubling time would be low- 


45471 Phenix youth disease. Gruhier, F. Sci. Avenir; No. 359, 18- 
21(Jan 1977). (In French). 

The breakdown in Phenix operation is due to intermediate 
exchangers (between primary and secondary sodium). The second- 
ary sodium intake and outflow are effected vertically through ori- 
fices situated at the top of the exchangers, and fitted with two 
encased concentric tubes: the reheated sodium flow out at the 
periphery, the cold sodium penetrates along the axis, a biological 
shielding sheath is inserted inside the annular space between both 
cylinders. The stresses resulting from successive shut down, start-up, 
and changes in the operation rate entailed the failure of the shell 
containing the secondary sodium that went up to the upper part of 
the exchanger, impregnating the insulator material and producing 
smoke emission. The plant was shut-down, and the damaged ex- 
changer dismounting started. Emphasis is put on the fact that this 
fact should not, on other respects, delayed the development of 
Superphenix that is asked for lower performance than Phenix. Its 
most important improvements with regard to Phenix are concerned 
with the steam generators (cyclone separators) and the corrosion 
preventing mixtures (especially against denting). 


45472 Hexagonal bundle heat transfer and fluid flow experiment 
AGATHE HEX. Hudina, M.; Markoczy, G. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). Nucl. Eng. 
Des.; 40: No. 1, 121-131(Jan 1977). 

Problems of heat transfer and fluid flow in gas-cooled reactor 
fuel elements have been studied at the Swiss Federal Institute for 
Reactor Research (EIR) for 14 years. Since 1967, the activities have 
been directed toward gas-cooled fast breeder reactors (GCFRs). The 
aim of analytical and experimental studies has been to develop 
analytical models and comprehensive computer codes for the predic- 
tion of temperature and pressure distributions in GCFR fuel element 
configurations. The models developed at EIR are based on the 
results of specific experiments. Full-scale experiments in actual ge- 
ometry are being carried out to verify the computer codes for a wide 
range of parameters. This paper describes the heat transfer loop and 
pon’ test sections designed to verify GCFR thermohydraulic design 

es. 


45473 R characteristics and choices for the 

fast breeder reactor. Hudina, M. (Eidgenoessisches Inst. fuer Reak- 
torforschung, Wuerenlingen (Switzerland)). Nucl. Eng. Des.; 40: No. 
1, 133-141(Jan 1977). 

The thermohydraulic performance of several types of rough 
surfaces proposed for use in the gas-cooled fast breeder reactor has 
been investigated experimentally at the Swiss Federal Institute for 
Reactor Research. Based on the tests, the most suitable roughness 
design has been defined. In addition to the thermohydraulic perfor- 
mance requirements, some other technological and operational crite- 
ria should be used for the final choice of roughness. There is not 
sufficient information on the different roughening methods to enable 
any decision to date, but when the new complex thermohydraulic 
performance criterion is considered, additional requirements 
relatively more important. 


45474 Gas-cooled fast breeder reactor fuel bundle irradiations in 
the BR2 helium loop. Jung, W. (Kraftwerk Union A.G., Erlangen 
a F.R.)); Krug, W. (Kernforschun ge Juelich 
a . (Germany, F.R.)). Nucl. Eng. Des.; 40: No. 1, 157-170(Jan 

In the BR2 helium loop at Mol, Belgium, a 12-pin test fuel 
element of gas-cooled fast breeder reactor (GCFR) design and 
materials will be irradiated at a 500 W/cm maximum pin rating and a 
700°C maximum cladding temperature to a target burnup of 60 
MW4d/kg (exiension to 100 MWd/kg is intended). The design of the 
test element and the loop is described in detail. To fabricate the test 
element, parts of the GCFR fuel development had to be anticipated. 
Preliminary out-of-pile testing was y performed, and irra- 
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diation is scheduled to start in early 1977 and will be completed 
between mid-1978 and mid-1979, detnting on the final burnup 
objective. GCFR operating conditions will be completely simulated 
except for the full size of the fuel element and the fast neutron flux. 
In combination with out-of-pile performance testing of full-size 
dummy elements and fast flux experience from the liquid metal fast 
breeder reactor pro » Ge helium loop irradiation is regarded as 
an adequate basis for the of a fuel element for a GCFR 
demonstration plant serving - final test bed. 


45475 Fast flux irradiation tests performed at high temperature. 
Lindgren, J.R.; Langer, S.; Baciarelli, R.M. (General Atomic Co., 
San Diego, Calif. (USA)); Strain, R.V.; Neimark, L.A. (Argonne 
a Lab., Ill. (USA)). Nucl. Eng. Des.; 40: No. 1, 171- 189(Jan 
The first gas-cooled fast breeder reactor (GCFR) fast flux 
irradiation experiment [F-1(X094)] consists of seven fuel rods clad in 
20% cold-worked 316 stainless steel. The rods are individually 
encapsuled, with sodium filling the gaps within the capsule walls. 
The rods are fueled with (15% 85% U)02 and have depleted UO, 
lower and upper axial blankets and charcoal to trap volatile fission 
products. The cladding i.d. temperature _— covered by these rods 
is 570-760°C. The in-reactor performance of the fuel rods in the F-1 
ee -temperature experiment, which achieved a burnup of 121 
a/kg ( (13.0 at.%) on the lead rod, is described. All rods in the 
experiment have remained intact. The results of interim examinations 
fat 25 and 50 MWd/kg (2.7 and ‘. 4 at.%)] of fuel and fission product 
havior and transport and comparisons of observed results with 
LIFE-III code predictions are described. The F-3 experiment, which 
consists of ten encapsulated GCFR fuel rods with surface-roughened 
(ribbed) eer BD shares a nineteen capsule subassembly with Ar- 
gonne National Laboratory. Temperatures are centrolled over the 
range 675°C to 750°C. Irradiation is in the core region of the EBR- 
II and thus permits achievement of a higher fluence-to-burnup ratio 
than that obtained in the F-1 experiment. Preliminary results of a 
planned interim examination at an exposure of 46 MWd/kg (4.9 
at.%) burnup and a fluence of 5.2X10”*n/cm? show that cladding 
failures occurred in nine of the ten rods. Preliminary indications are 
that the failures are due to defects in the sodium bond between the 
fuel rod and capsule. 


45476 Status of gas-cooled fast breeder reactor programs. Melese 
d’'Hospital, G.; Simon, R.H. (General Atomic Co., San Diego, Calif. 
Eng. ~ = 1, 5- 

ost gas-coo ast breeder programs in MWe 
and the US are now coordinated and focused on a 300 MW(e) 
GCFR esaagcerme plant program. Except for venting and artifi- 
cial surface roughening FR fuel is similar to liquid metal fast 
breeder reactor (LMFBR) fuel and operates under nearly identical 
conditions. The primary helium system is integrated within a PCRV 
like all —_ gas-cooled thermal reactors, with three main loops and 
three auxiliary loops. Design and safety studies and various experi- 
ments, including heat transfer, irradiation, and critical experiments, 
indicate that most feasibility questions have been answered and a 
demonstration plant could be in operation within 12 years. This 
could be followed in the mid-1990s by a large size GCFR with a 
doubling time of about 10 years fueled | by (UOs-PuOs) and produc- 
ing either 7**U in thorium blankets as fuel for advanced converters 
or plutonium in depleted uranium blankets. 


45477 Gas-cooled fast breeder core element fabrication technol- 
ogy. Peehs, M. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)); 
Lindgren, J. (General Atomic Co., San Diego, Calif. (USA)); Moser, 
P. (Eidgenoessisches Inst. fuer Reaktorforschung, Wuerenlingen 
(Switzerland)). Nucl. Eng. Des.; 40: No. 1, 101-120(Jan 1977). 

The status of gas-cooled fast breeder reactor (GCFR) core 
element fabrication technology and testing is described. Special 
GCFR requirements arise from use of a high-pressure helium cool- 
ant. Ribbing of the cladding is employed to improve heat transfer, 
and venting and pressure equalization are utilized to avoid creep 
collapse of the cladding. Fabrication development, including fabrica- 
tion of a full-scale core element model, has revealed no difficult 
fabrication or —— problems, and testing of components has 
not indicated any feasibility problems. 


45478 Smearing in an axisymmetric finite element structural 
analysis application to the GCFR steam generator cavity closure plug. 
Raftenberg, M.N. (Oak Ridge National Lab., Tenn. (USA)). Nucl. 
Eng. Des.; 40: No. 1, 215-224(Jan 1977). 

A method: ical technique for smearing material properties in an 
elastic finite element analysis to derive an *pproximate axisymmetric 
model of a structure is presented. In this process, material properties 
are smeared circumferentially about an axis of symmetry in the 
structure's outline. Attention is given to the —— problem of 
unsmearing the results to obtain an estimate of circumferential 
variation in the solution. The scheme is illustrated with an applica- 
tion to an analysis of a GCFR steam generator cavity closure plug. 


45479 Reactivity insertion mechanisms in the gas-cooled fast 
breeder reactor. Torri, A.; Cerbone, R.J. (General Atomic Co., San 
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Diego, Calif. (USA)); Driscoll, M.J. (Massachusetts Inst. of Tech. 
Cambridge (USA)). Nucl. Eng. Des.; 40: No. 1, 55-67(Jan 1977). 

This rt summarizes an analysis of reactivity insertion 
mechanisms in the gas-cooled fast breeder reactor (GCFR). Inherent 
reactivity feedback mechanisms are identified and their effect on 
reactor start-up, during normal operation, and on anticipated and 
postulated transients are analyzed. Potential sources of accidental 
reactivity insertions and the resulting transients are investigated, 
including potential reactivity effects due to cladding and fuel melt- 
ing. All nuclear calculations are based on the ENDF-B, Version 3, 
cross-section file. It is concluded from these analyses that the GCFR 
is an inherently stable reactor during start-up and normal operation. 
Potential accidental reactivity insertions are mild, and in each case 
the reactor can be controlled with a substantial margin for fuel 
melting or cladding damage. In low-probability accident sequences 
which lead to core melting, there are potential fuel motion mecha- 
nisms which can mitigate reactivity effects and accident conse- 
quences. 


45480 Fuel element design for the 300 MW4(e) gas-cooled fast 
breeder reactor. Veca, A.R; Snyder, H.J. (General Atomic Co., San 
Diego, Calif. (USA)); Rau, P.; Peehs, M. (Kraftwerk Union A.G., 
om (Germany, F.R.)). Nucl. Eng. Des.; 40: No. 1, 81-99(Jan 


The fuel element design for a 300 MW(e) gas cooled fast 
breeder reactor (GCFR) is presented. The model, which will be 
manufactured by KWU using prototypical materials and specifica- 
tions, except for d y fuel pellets, will establish manufacturing 
feasibility and identify areas for ‘future cost reduction improvements. 
The evolved designs, particularly the fuel rods, are very similar to 
those employed in the liquid metal fast breeder reactor (LMFBR) 
programs. These similarities enable the GCFR to use the vast 
amount of data being generated for the LMFBR programs, with 
only an incremental development plan needed to verify certain 
unique features inherent to the use of helium as the primary coolant. 


45481 Welding the liquid metal fast breeder. Slaughter, G.M.; 
Edmonds, D.P.; Goodwin, G.M.; King, J.F.; King, R.T.; Moorhead, 
A.J. (Oak Ridge Natl Lab, Tenn). Weld. Des. Fabr.; 50: No. 1, 65- 
69(Jan 1977). 
The results of a study of the high-temperature mechanical 
of austenitic stainless steels used in the components of 
Solluependiad fast breeder reactors are presented. In addition, a 
program of development of reliable transition joints between ferritic 
steels and austenitic stainless steels subjected to severe thermal 
transients is described. A new technique for welding steam generator 
tubes to tubesheets which avoids the disadvantages of the conven- 
tional face-side tube-to-tubesheet weld by building the steam gener- 
ator with a butt weld-to-boss joint in which the tube does not pass 
through the tubesheet 


45482 Nuclear reactors. Spooner, J.B. (to Nuclear Power Co. 
(Whetstone) Ltd. (UK)). British Patent 1,460447/A/. 6 Jan 1977. 6p. 
Reference is made to methods for monitoring the flow rate of 
coolant in a Na-cooled fast reactor. The Na passing through the core 
of a fast reactor undergoes a nuclear reaction in which a proportion 
of the 7*Na is converted to unstable **Na. The latter has two modes 
of decay; the first, by which 99% decays, has a half-life of 15.4 
hours, whereas the second has a half-life of 20 msec and is accompa- 
nied by the emission of an energetic 8-particle with a spectrum 
whose upper limit is about 6 MeV, whereas the upper limit of the B- 
icle emission due to the first decay mode is only about 1.4 MeV. 
method described comprises absorbing, at a point of the coolant 
h downstream from the core, but adjacent thereto, the 8-particles 
the second mode decay of **Na to 24 Mg, collecting the B- 
particles as an electric current, amplifying this current to provide an 
electrical output signal related to the flow rate of the Na through the 
core, and monitoring the output signal. 


45483 Removal of radioactive contamination from a nuclear reac- 
tor coolant. Cooper, M.H. (to Westinghouse Electric Corp.). US 
Patent 4,010,068. 1 Mar 1977. Filed date 3 Mar 1975. 6p. 

A system is disclosed for removing radioactive fission prod- 
ucis from a liquid metal reactor coolant. Isotopic diluents and 
reacting compounds are added to hot liquid sodium. The reactants 
isotopically exchange or chemically react with the fission products 
and are precipitated out of solution in a first cold trap. When the 
supply of reactants is exhausted, the flow is reversed; the first trap 
then functions to supply the reactants and the precipitation occurs in 
a second cold trap. The process operates continuously and revers- 
ibly. 12 claims, 2 figures. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


45484 (AD-A—035826) An examination of radioactivity in the 
crushed rock from the PM-3A nuclear reactor site, Mcmurdo, Antarc- 
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tica. Research and deve Oct—Dec 1976. Weiss, H.V. 


lopment report I 
(Naval Undersea Research and Development Center, San Diego, 
Calif. (USA)). Dec 1976. 16p. (NUC-TP—551). NTIS, PC A02/MF 
AOl. 


Radioactivity in McMurdo rock consists primarily of Cs137 
and Sr90. The 6500 cu yds of affected material is estimated to 
contain 0.27 and 0.031 Ci of these two elements, respectively. Cs137, 
but not Sr90, is tenaciously bound to the rock in seawater. Both are 
held firmly by the rock in distilled water, thus, release to the 
environment would be significantly less in terrestrial rather than 
marine disposal. 


45485 (N—77-13146) Electric power conditioning for a ther- 
mionic generator. Kleinkauf, W. (Deutsche Forschungs- und Ver- 
suchsanstalt fuer Luft- und Raumfahrt e.V., Stutt (Germany. 
F.R.)). Dec 1975. Translation of DLR-FB—75-44. (ESA-TT-~216; 
DLR-FB—75-44). 125p. NTIS, PC A06/MF AOl1. 

Original German report available from DFVLR, Cologne, 
Dm 41,30. 

The design and experimental investigation of a power condi- 
tioning system for a satellite incore thermionic reactor (de reactor) 
with 20 kW electric power output are described. The main subsys- 
tems are an electronically controlled bypass for high leakage power 
(greater than 2 kW) and a three-phase high current inverter. The 
bypass design criteria were minimum load of semiconductor ele- 
ments and minimum generator current ripple. The inverter output 
voltage is a stepped quasi sinusoidal wave, with its effective value 
constant for input voltages varying between 5 and 9 V. A special ac 
voltage filter is considered for optimal reduction of harmonics. 
Computations of the fundamental frequency are presented which 
allow minimization of the weight of the total power unit. 


45486 Neutron physics analysis of thermionic reactors with **°U 
as fuel and beryllium as moderator. Sahin, S. (Ege Universitesi, Izmir 
(Turkey)). Ann. Nucl. Energy; 3: No. 9, 447-450(1976). 

Thermionic reactors with 7°°U as fuel and beryllium as mod- 
erator are appropriate as primary or secondary energy sources in 
space craft. A neutron physics analysis of such a reactor is presented. 
All neutron physics calculations have been carried out with the help 
of multigroup Ssub(N) methods. 123 energy groups, S, - Ps approxi- 
mation by one dimensional and 4 energy groups, S, - P: approxima- 
tion by two dimensional calculations have been used. Some integral 
values and neutron production densities are given as characteristic 
properties of the reactor. 


45487 Liquid metal hydrogen barriers. Grover, G.M.; Frank, 
T.G.; Keddy, E.S. (to Energy Research and Development Adminis- 
— US Patent 3,994,778. 30 Nov 1976. Filed date 15 Jul 1971. 


PAT-APPL-165,833. 

Hydrogen barriers are disclosed which comprise + metals 
in which the solubility of hydrogen is low and which have good 
thermal conductivities at operating temperatures of interest. Such 
barriers are useful in nuclear fuel elements containing a metal hy- 
dride moderator which has a substantial hydrogen dissociation pres- 
sure at reactor operating temperatures. 2 claims, 3 figures. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 45670 


45488 (DOCKET-50333—778) James A. FitzPatrick Nuclear 
Power Plant. Annual report of operations: January-December 1976. 
(Power Authority of the State of New York (USA)). 24 Feb 1977. 
vp. 

Net electrical energy generated was 4,156,298 MWH with the 
generator on line 6,289.1 hrs. Information is presented concerning 
operating experience, specification changes, maintenance, licensee 
event reports, fuel performance and data tabulations. (FS) 


45489 Radioactive waste management, reactor safety, and siting. 
Williams, E.C. pp 661-680 of In Aspects of energy conversion. Blair, 
I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1976). 

Licencing procedures and regulations for nuclear facilities in 
the United Kingdom are discussed. The regulations cover reactor 
safety, siting, and radioactive waste management. 


45490 (FIND-STN—50560) FIND: Fluor Pioneer Balance of 
Plant Standard Safety Analysis Report (BOPSSAR). Hendricks, P.L. 
(ed.). (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Mar 1977. llp. Dep. NTIS, PC A02/MF AOI. 

An index is presented for the docket report material submit- 
ted in conjunction with the application for a nuclear power plant 
construction permit and operating license. The index citations are to 
the beginnings of major headings, sections, responses, etc., and refer 
to grid coordinates on microfiche sheets prepared for each docket 
report. (DG) 
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45491 (NTISUB/B—124-76/012) Monthly inspection summary 
report. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Inspection and Enforcement). Dec 1976. 65p. (NUREG— 
0025-12). NTIS, PC A00/MF AO1. 

See also NTISUB/B—124-76/011. 

The scope and findings of inspections and investigations made 
by the Nuclear Regulatory Commission (NRC) are summarized in a 
monthly report. These include NRC reports on nuclear power 
reactors under construction or in operation. Information on individ- 
ual facilities is presented, including such items as non-compliance 
with regulations, abnormal occurrence reviews, plant status and, for 
plants under construction, implementation of quality assurance 
audits. 


45492 (NTISUB/C—124) Monthly inspection summary report. 
Monthly repts. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Inspection and Enforcement). 1977. 12 issuesp. 
Paper copy available on subscription, North American Continent 
price $35.00/year; single copy price PC$3.25, MF$3.00; all others 
write for quote. 

The scope and findings of inspections and investigations made 
by the Nuclear Regulatory Commission (NRC) are summarized in a 
monthly report. These include NRC reports on nuclear power 
reactors under construction or in operation. Information on individ- 
ual facilities is presented, including such items as non-compliance 
with regulations, abnormal occurrence reviews, plant status and, for 
_— under construction, implementation of quality assurance 
audits. 


45493 (PB —261913) Staff discussion of twelve additional techni- 
cal issues raised by responses to November 3, 1976 memorandum from 
Director, NRR to NRR staff. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Nuclear Reactor Regulation). 
Dec 1976. 179p. (NUREG—0153). NTIS, PC A09/MF AOI. 

Twelve additional issues relating to the NRC licensing pro- 
cess are addressed. These issues include: automatic resetting of 
reactor-trip-system (RTS) bistable relays, passive mechanical valve 
failures, electrical cable penetrations of reactor containment, analysis 
of the interaction of structures and the supporting soil, completeness 
of the review of plants referencing RESAR-3, instruments for moni- 
toring both radiation and process variables during accidents, system- 
atic review of normal plant operation and control system failures, 
integrity of steam generator tubes, improving the availability of 
offsite power, qualification of safety-related equipment, improve- 
ment of BWR shutdown reactivity performance, effects on utility 
transmission systems of the explosion of a large nuclear weapon. 


45494 Extent and significance of the impact on reactor licensing 
of recent court decisions. Hearing before the Joint Committee on 
Atomic Energy, Congress of the United States, Ninety-Fourth Con- 
gress, Second Session, August 27, 1976. Washington, DC; Joint 
Committee on Atomic Energy (1976). 600p. GPO. 

A report is presented of a hearing conducted before the Joint 
Committee on Atomic Energy on August 27, 1976, to discuss the 
legal implications for reactor licensing resulting from court chal- 
lenges to procedures for assessing the environmental impact of 
radioactive waste disposal. (DG) 


ECONOMICS 
REFER ALSO TO CITATION(S) 45670 


45495 (ERDA-tr—275) Future demand for electric power in 
dependence on economic and social factors and development and its 
accomplishment, particularly by means of nuclear power. (Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Jul 1976. Translation of BMFT-FB-K—76-03. 644p. Dep. NTIS, PC 
A99/MF AOl1. 

The investigation was targeted towards estimating possible 
developments of the energy deinands in the Federal Republic of 
Germany up to the year 2,000 and towards the contribution of 
nuclear energy for its accomplishment. Technical, economic, and 
ecological factors of influence were here considered partly in very 
disjoint fashion. The study was performed as a multi-stage project 
with interdisciplinary collaboration of several working groups. 
Upper and lower forecast values of future demand could be indicat- 
ed. An above-average growth is assigned to the nuclear energy 
component in meeting future need. Towards the end of the forecast 
period, this component will run to 80 percent. The presentation of 
presuppositions and consequences provides important indications for 
the treatment of objective necessities as well as for the limits and 
possibilities of political implementation. 


45496 (PB—263358) Study of advanced fission power reactor 
development for the United Sttes. Volume I. Final report 1 Jul 1974— 
15 Jan 1976. Pardue, W.M.; Denning, R.S.; Pobereskin, M.; Ritz- 
man, R.L.; Waddell, J.D. (Battelle Columbus Labs., Ohio (USA)). 25 
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Jun 1976. Contract NSF-C946. 47p. (BCL/NSF/C—946-2-1). NTIS, 
PC A03/MF AOl1. 

The study described is a continuation of a multistage effort to 
provide a meaningful and objective assessment of the alternative 
nuclear fission technology being developed to satisfy the electricity 
generation requirements of the United States in the period until 2020. 
Evaluation of the reactor systems included the following categories: 
(1) power plant performance, (2) fuel resource utilization; (3) fuel 
cycle requirements; (4) economics; (5) environmental impact; (6) risk 
to the public; and (7) R and D requirements to achieve commercial 
Status. 


45497 (PB—263359) Study of advanced fission power reactor 

for the United States. Volume II. Final report 1 Jul 
1974—15 Jan 1976. Pardue, W.M.; Denning, R.S.; Pobereskin, M.; 
Ritzman, R.I.; Waddell, J.D. (Battelle Columbus Labs., Ohio 
(USA)). 25 Jun 1976. Contract NSF-C946. 298p. (BCL/NSF/C— 
946-2-2). NTIS, PC A13/MF A0Ol1. 

See also Volume 1, PB-263358. 

The results of a multi-phase research study which had as its 
objective the comparative study of various advanced fission reactors 
and evaluation of alternate strategies for their development in the 
USA through the year 2020 are presented. Advanced reactors were 
defined as those which met the dual requirements of (1) offering a 
significant improvement in fissile fuel utilization as compared to 
light-water reactors and (2) currently receiving U.S. Government 
funding. A detailed study of the LMFBR was specifically excluded, 
but cursory baseline data were obtained from ERDA sources. In- 
cluded initially were the High-Temperature Gas-Cooled Reactor 
(HTGR), Gas-Cooled Fast Reactor (GCFR), Molten Salt Reactor 
(MSR), and Light-Water Breeder Reactor (LWBR). Subsequently, 
the CANDU Heavy Water Reactor (HWR) was included for com- 
parison due to increased interest in its potential. This volume pre- 
sents the reasoning process and analytical methods used to arrive at 
the conclusions for the overall study. 


45498 (PB—263360) Study of advanced fission power reactor 
development for the United States. Volume III. Final report 1 Jul 
1974—15 Jan 1976. Pardue, W.M.; Denning, R.S.; Pobereskin, M.; 
Ritzman, R.I.; Waddell, J.D. (Battelle Columbus Labs., Ohio 
(USA)). 25 Jun 1976. Contract NSF-C946. 486p. (BCL/NSF/C— 
946-2-3). NTIS, PC A21/MF AO1. 

See also Volume 2, PB-263359. 

A multistage research study on the comparison of various 
advanced fission reactors and evaluation of alternate strategies for 
their development in the USA through the year 2020 is descrbed. 
The basic data and other input information that were utilized in the 
process of the study are presented. Detailed reactor and fuel-cycle 
information is contained on the HTGR, GCFR, MSBR, LWBR, and 
CANDU-HWR. These data have been assembled, critically re- 
viewed, and modified where necessary to assure consistency, both 
internally for each reactor system, and between reactor types. simi- 
lar, comparative, information was required for the LWR mass bal- 
ances, fuel cycle, etc., but this was generally accepted from ERDA 
sources without the critical evaluation performed on the other data. 
Other detailed information that relates to the objective of the study, 
e.g., projections of nuclear power growth and uranium availability, 
generic safeguards information, description of computerized models, 
etc., is incorporated for ready reference. 


45499 Necessity of expanding nuclear energy throughout the 
world, Giraud, A. (CEA, 75 - Paris (France)). Tech. Energ.; No. 3, 9- 
13(Jan 1977). (In French). 

The three principal elements showing the necessity of a 
considerable expansion of the atom contribution to energy produc- 
tion are discussed. That is first, the ineluctable character of the 
growth in energy consumption; secondly, the physical limitations to 
fossile fuel expansion; at last, the possibility of spreading the present 
uranium reserves and of the use of breeder reactors for ensuring a 
considerable expansion of nuclear power without any fear for raw 
material using up. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 45124, 45125, 45142 


ory process leading to 
recycle, 20, 21, and 28, 1976. Washington, DC; Committee 
on Interior and Insular Affairs (1977). 1117p. GPO. 

This document contains statements by a variety of people and 
also additional material submitted by them and their agencies. The 
question concerns the re-use of plutonium in light water reactors. 
(DLC) 


NUCLEAR REACTOR TECHNOLOGY 


PROCESS HEAT REACTORS 


45501 Hydrogen- and tritium permeation through helium heated 
tube walls. Roehrig, H.D.; Blumensaat, J. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung). 
Ann. Nucl. Energy; 3: No. 7, 343-349(1976). 

When discussing the application of high temperature heat 
from gas-cooled nuclear reactors for chemical processes some inter- 
change of hydrogen and tritium through the walls of the heat- 
exchanging system by permeation must be included in the economic 
and safety considerations. In spite of promising laboratory results on 
the effectiveness of natural permeation barriers, a reliable statement 
on the extent of permeation during operation seems questionable. 
Further investigations which were carried out are described. 


45502 Process heat plant containing some reaction chambers 
heated by the cooling gas of a high tem reactor. Baum- 
gaertner, H. (to Hochtemperatur-Reaktorbau G.m.b.H., Koeln (Ger- 
many, F.R.)). German(FRG) Patent 2,455,507/A/. 26 May 1976. 
21p. (In German). 

The invention is concerned with the arrangement of the 
components and gas ducts of the parts within the pestressed concrete 
pressure vessel of the gas coolant-circuit (primary circuit) of a 
process heat plant for producing hydrogen which is heated by the 
gas of a high-temperature nuclear reactor. All the components are 
removable separately and are well accessible. The heat is directly 
conducted to the reaction chambers without an intermediate circuit. 
The gas coolant circuit is divided into several indentical loops 
installed in pods arranged symmetrically around the high-tempera- 
ture reactor within the wall of the vessel. On backfeeding, the cool 
gas is conducted in a by-pass around the high-temperature compo- 
nents. An example explains in detail the proposed arrangement. 


45503 Nuclear power for the production of synthetic fuels and 
feedstocks. Steinberg, M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Energy Policy; 5: No. 1, 12-24(Mar 1977). 

From 11. intersociety energy conversion engineering confer- 
ence; Lake Tahoe, Nevada, US (12 Sep 1976). 

The generation of heat, electricity and hydrogen are interme- 
diate steps in achieving the goal of a synthetic carbonaceous fuel and 
feedstock economy. It is suggested that the backbone of the power 
industry is likely to be nuclear, assisted by coal, solar and geothermal 
sources. The value of carbonaceous raw materials for conversion to 
premium-grade synthetic fuels and feedstocks is greater than burning 
them for their heat value alone. Constructing nuclear power plants 
to provide peaking capacity and taking the off-peak power for 
producing synthetic carbonaceous fuel could fairly quickly be 
cheaper than imported oil. The total capital cost for producing one 
million barrels per day of synthetic gasoline is likely to be less than 
for new oil exploration and refined fuel production facilities. 


NUCLEAR REACTOR TECHNOLOGY 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 45403, 45419, 45461, 46893 


45504 (AD-A—035862) Comparison of integration methods for 

the solution of nonlinear reactor dynamics problems through the use of 

finite elements. Sheldrick, R.C. (Naval Postgraduate School, Monte- 

rey, Calif. (USA)). Dec 1976. 144p. NTIS, PC A07/MF AOI. 
Thesis. 


A comparison of numerical methods utilized by the finite 
element technique for solving a nonlinear nuclear reactor dynamics 
problem was conducted. Using the Crank-Nicolson, DVOGER 
(Gear) and Implicit Gear methods, the results showed the Implicit to 
be the superior method investigated. This is based on the fact that all 
three methods yielded the same steady state solutions; but, the 
Implicit Gear method used significantly less CPU time and compara- 
ble storage to Crank-Nicolson. This was particularly apparent as the 
degrees of freedom were increased. In addition, the transient solu- 
tion in all cases was better than that obtained in Crank-Nicolson and 
compared favorably to that of Gear’s method. 


45505 Simple approximate treatment of neutron inelastic scatter- 
ing in a fast reactor assembly. Yamamura, Y. (Okayama Coll. of 
Science, Japan). Nucl. Sci. Eng.; 61: No. 3, 377-387(Nov 1976). 

To estimate analytically the effects of discrete model and 
evaporation model inelastic scattering on the fast neutron spectrum, 
the original Greuling-Goertzel (GG) approximation was developed 
with the help of the generalized function theory. In place of the 
collision density function psi(u), the two-term Taylor's expansion of 
a test function of a functional psi was proposed to obtain analytic 
expressions of lethargy moments of inelastic scattering kernels. By 


4709 
45500 Recycling of plutonium. Oversight hearings before the 
Committee on Interior and Insular Affairs, House of Representatives, 
Ninety-Fourth Congress, Second Session on matters pertaining to the 
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using these moments, the author derived the standard GG approxi- 
mation including all inelastic events. By introducing an approximate 

rable kernel of the evaporation model inelastic scattering, an- 
other conventional treatment of inelastic scatterings was proposed, 
i.e., the external source approximation of inelastic scattering. In this 
approximate method, elastic scattering was treated by the ordinary 
GG approximation. The present standard GG theory was useful for 
the preliminary description of fast neutron spectrum in a mixture in 
which a large amount of fuel elements is not included, while the 
external source approximation was shown to estimate reasonably the 
effects of inelastic scattering on fast neutron spectrum in any 
medium. 


45506 Reactivity and neutron density noise excited by random 
rod vibration. Antonopoulos-Domis, M. (Queen Mary Coll., London 
(UK)). Ann. Nucl. Energy; 3: No. 9, p. 451-459(1976). 

The reactivity and neutron density noise induced by rod 
vibrations is studied for the following cases: (a) thin absorbing plate 
vibrating in a slab reactor, (b) rod vibrating in a cylindrical reactor. 
The following models are used for the neutron density fluctuations: 
(a) the point reactor model, (b) the prompt spread approximation for 
the space dependence at w < B/A and © the homogeneous ap- 
proximation for the space dependence at w < B/A. It is found that 
when the rod-vibration PSD has a peak at , the reactivity and the 
neutron density PSD have peaks at w: and 2a:. The power of the 
peak at w; depends on the macroscopic neutron flux gradient and 
that at 2m: on the flux depression gradient at the position of the rod; 
they also depend of the direction of the rod vibration. The results of 
the model are found to be consistent with experimental evidence. 


45507 Analysis of reactor noise. Background, methods, and tar- 
gets. Edelmann, M.; Ehrhardt, J.; Hoppe, P.; Massier, H.; Mitzel, F.; 
Vaeth, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik). KFK Nachr.; 8: No. 
2, 34-41(1976). (In German). 

The stochastic processes in a nuclear reactor which form the 
background for the investigations of noise analysis having been 
described, the specific measuring and evaluation methods are ex- 
plained. Finally, a survey is presented of current projects, their 
targets, and the results achieved so far. 


45508 Nuclear doppler effect in UO2 and ThO. in fast and 
intermediate neutron spectra measured by the direct flux depression in 
a neutron beam experiment. Renaud, P.W.; van Dam, H. (Interuni- 
versitair Reactor Instituut, Delft (Netherlands)). Ann. Nucl. Energy; 
3: No. 7, 377-390(1976). 

A new Doppler measurement technique is introduced. The 
principles of the system and its practical performance are discussed. 
A series of UOz and ThO2 Doppler measurements are carried out 
with what has been termed the ‘graphite ball detector’. The results of 
the measurements are compared with calculation and with the 
results of other fast spectrum Doppler experiments in the literature. 
An evaluation of the accuracy of the measuring system is given. 


45509 Nuclear data assessment based on the analysis of bench- 
mark criticals. Weiss, J.J. Jr. Troy, NY; Rensselaer Polytechnic Inst. 
(1976). 307p. University Microfilms Order No. 77-2837. 

Thesis (Ph. D.). 

The recent trend in the nuclear industry has been toward the 
standardization of nuclear reactor design. Directly coupled to this is 
the standardization of the nuclear data which is used in the calcula- 
tions in the reactor design codes. Making an assessment of the data 
which is now available is the objective of the studies described. A 
total of sixty-nine lattices were analyzed. They consisted of eight 
groups: four groups of light water lattices with varying enrichments 
in the U-235 isotope (1.06 percent, 1.027 percent, 1.143 percent and 
1.29 percent), a group of natural uranium, heavy water lattices, a 
group utilizing UO: as the fuel material, and two groups of 7°7>UO2/ 
ThOy fueled lattices, one with light water and one with heavy water 
as the moderator. Each group included lattices with different 
pitches, moderator-to-fuel volume ratios, fuel rod diameters, and 
experimental methods of determining the buckling. The HAMMER 
computer code was used to calculate k/sub eff/ for each of the 
lattices. Two sets of cross section data were used: the most recent 
version of ENDF/B, ENDF/B-IV and a much earlier set from 
ANL. The resulting values of k/sub eff/ which were determined 
from using both sets of data were then compared. The results and 
trends observed are consistent within a group of lattices, as well as 
for lattices having similar physical characteristics. In most cases 
criticality was underpredicted. This is partly due to the assumptions 
employed in the calculational technique which was used. Overall, 
the ENDF/B-IV data gave better criticality predictions and was 
more sensitive to changes in the lattice parameters than was the 
ANL set of cross sections. 


45510 Analysis of plate lattice heterogeneity effects of fast reac- 
tor with coarse group constants. Kijuchi, Y. (Jpn At Energy Res Inst, 
= J. Nucl. Sci. Technol. (Tokyo); 13: No. 6, $04-314Gun 
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An advanced method has been developed to analyze the 
heterogeneity effect of a multiregion plate lattice system accurately 
enough with the coarse group constants. This treatment is character- 
ized by the modification brought to effective admixture cross sec- 
tions and correction on elastic removal cross sections. The mutual 
interference among different plates are taken into account in deter- 
mining the admixture cross sections. The effective cross sections 
thus obtained agree well with the results obtained by ultrafine 
spectrum codes. The elastic removal cross sections of light nuclides 
are corrected near the sodium resonance by means of a simple 
analytical expression for the flux depression. With this correction 
remarkable improvement was observed in the flux heterogeneity. In 
solving the multigroup transport equation for flux heterogene‘ty, the 
fission source iteration was found to be dispensable under most 
conditions. 11 refs. 


45511 Method of calculation of detailed power distribution in fuel 
assemblies. Suzuki, T.; Katsuragi, S. (Jpn At Energy Res Inst, 
oe i-ken). J. Nucl. Sci. Technol. (Tokyo); 13: No. 7, 348-357(Jul 
1976). 

A two-dimensional, one-group diffusion model is applied to a 
region of homogeneous composition enclosed in a contour devoid of 
concavity viewed from outside. The diffusion equation is reduced to 
the form of Helmholtz equation, and a nonhomogenous boundary 
equation of Dirichlet or Neumann type is given on the contour, 
using neutron fluxes previously obtained in coarse mesh diffusion 
criticality calculations covering the whole reactor. This boundary 
value problem in two-dimensional space is made to yield a solution 
in the form of a potential due to a single or double layer. The 
method is applied to a hexagonal cell of a fast reactor. The results of 
calculation are amply accurate in comparison with the correspond- 
ing values from the usual fine-mesh diffusion scheme and with much 
shorter computing time. 10 refs. 


45512 Improved response matrix method and its verification by 
one-dimensional analysis on fast reactors. Takeda, T.; Azekura, K. 
(At Energy Res Lab, Hitachi Ltd, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 13: No. 8, 408-412(Aug 1976). 

The current response matrix method based on isotropic 
(P$sub 0$) neutron angular distribution has been improved by effec- 
tively including a linearly anisotropic (P$sub 1$) angular distribu- 
tion. The proposed method does not take into account the P$sub 1$ 
component directly, but it includes the effect of this component 
through consideration of the relation between the P$sub O$ and 
P$sub 1$ components. The accuracy of the proposed method has 
been verified by comparing with exact calculation the diffusion 
length obtained by the present method in comparing with exact 
calculation the diffusion length obtained by the present method in a 
uniform and infinite system: The diffusion length can be evaluated 
within 1% error. The present method has been further applied to 
one-dimensional fast reactor systems: The power distribution can be 
evaluated within 1%, and the neutron multiplication factor within 
0.1% SDELTASK/K, in reference to S$sub 16$ calculations. This 
accuracy is comparable to that of a response matrix method in which 
the Legendre expansion about the angle is performed with compo- 
nents taken up to P$sub 1$. The proposed method adopts the same 
number of unknown components of neutron current as in the current 
response matrix method (order P$sub 0$). The computing time is 
thus of comparable order between these two methods, which is 
much shorter than for the response matrix method using the P$sub 
1$ angular distribution. 7 refs. 


45513 Convergence and error estimate of perturbation method in 
reactor calculations. Mitani, H. (Jpn At Energy Res Inst, Ibaraki- 
ken). J. Nucl. Sci. Technol. (Tokyo); 13: No. 8, 413-422(Aug 1976). 
A general theory of obtaining the higher order perturbation 
terms up to any desired order was given previously by the author. 
However, the perturbation series is not always convergent in all 
problems of practical interest, and it is generally not so easy to 
obtain the convergence criteria for the perturbation method in a 
strict mathematical sense. When Kato’s theorem developed for linear 
operators in Hilbert space is applied to the problem of convergence, 
it can then be treated rigorously in one-group diffusion approxima- 
tion. The resulting convergence criterion takes a simple form con- 
taining only the basic parameters of the reactor system. The numeri- 
cal er a al for — and 1000 MWe fast reactors are 
resented to show practi licability of the higher order pertur- 


45514 Exact solutions of the neutron slowing down equation. 
Dawn, T.Y.; Yang, C.N. (National Tsing-Hua Univ., Hsin-Chu, 
Taiwan). Nucl. Sci. Eng.; 61: No. 2, 142-158(Oct 1976). 

The problem of finding the exact analytic closed-form solu- 
tion for the neutron slowing down equation in an infinite homogen- 
eous medium is studied in some detail. The existence and unique 
properties of the solution of this equation for both the time-depen- 
dent and the time-independent cases are studied. A direct method is 
used to determine the solution of the stationary problem. The final 
result is given in terms of a sum of indefinite multiple integrals by 
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which solutions of some special cases and the Placzek-type oscilla- 
tion are examined. The same method can be applied to the time- 
dependent problem with the aid of the Laplace transformation 
technique, but the inverse transform is, in general, laborious. Howev- 
er, the solutions of two special cases are obtained explicitly. Results 
are compared with previously reported works in a variety of cases. 
The time moments for the positive integral n are evaluated, and the 
conditions for the existence of the negative moments are discussed. 


applied ving te ordinates equations. Ching, J.; 
E.M.; Goldstein, H. (Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 
61: No. 2, 159-169(Oct 1976). 

An algebraic equivalence between the point-energy and mul- 
tigroup forms of the Boltzmann transport equation is demonstrated 
that allows the development of a discrete energy, discrete ordinates 
method for the solution of radiation transport problems. In the 
discrete energy method, the group averaging required in the cross- 
section processing for multigroup calculations is replaced by a faster 
numerical quadrature scheme capable of generating transfer cross 
sections describing all the physical processes of interest on a fine 
point-energy grid. Test calculations in which the discrete ener, 
method is compared with the multigroup method show that, for 
same energy grid, the discrete energy method is much faster, al- 
though somewhat less accurate, than the multigroup method. How- 
ever, the accuracy of the discrete energy method increases rapidly as 
the spacing between energy grid points is decreased, approaching 
that of multigroup calculations. For problems requiring great detail 
in the energy spectrum, the discrete energy method is therefore 
expected to be far more economical than the multigrou P technique 
for equivalent accuracy solutions. This advantage of the point 
method is demonstrated by application to the study of neutron 
transport in a thick iron slab. 

in integral 


45516 Perturbation theory and importance functions 
E. (Nuclear Research Center- 


transport formulations. Greenspan, 
i” Beer-Sheva, Israel). Nucl. Sci. Eng.; 61: No. 2, 170-180(Oct 
1976). 

Perturbation theory expressions for the static reactivity de- 
rived from the flux, collision density, birth-rate density, and fission- 
neutron density formulations of integral transport theory, and from 
the integro-differential formulation, are intercompared. The physical 
meaning and relation of the adjoint functions corresponding to each 
of the five formulations are established. It is found that the first- 
order approximation of the perturbation expressions depends on the 
transport theory formulation and on the adjoint function used. The 
approximations of the integro-differential formulation corresponding 
to different first-order approximations of the integral transport 
theory formulations are identified. It is found that the accuracy of all 
first-order approximations of the inte transport formulations ex- 
amined is superior to the accuracy of first-order integro-differential 
perturbation theory. 


45517 Groupwise rebalancing technique for integral transport 
problems. Cheng, H.S. (Brookhaven National Lab., Upton, NY). 
Nucl. Sci. Eng.; 61: No. 2, 258-261(Oct 1976). 

An efficient groupwise rebalancing technique for accelerati 
the iterative solution to the integral transport equation is descri 
and the results obtained for a number of unit cell problems with the 
lattice analysis code HAMMER are presented to demonstrate its 
efficiency. For light water reactor lattices, a factor of 2 or more 
— central processor unit time of the CDC 7600 computer was 

rved. 


45518 Two-dimensional calculation of a pulse propagation experi- 
ment. Christens, J.M.A. (E.I. Du Pont de Nemours and Co., Aiken, 
SC); Parks, P.B.; Diaz, N.J. Nucl. Sci. Eng.; 61: No. 2, 261- 267(Oct 
1976). 

Excellent agreement has been found between a University of 
Florida neutron pulse propagation experiment and a two-dimension- 
al space-time calculation. Discrepancies previously reported between 
the experiments and one-dimensional WIGLE calculations are now 
attributed to inadequate treatment of the kinetic distortion caused by 
the presence of transverse reflectors. 


down hydrogen. 
(Argonne National Lab., IL); Chan, K.C. Nucl. Sci. Eng.; 61: No. 3, 
388-398(Nov 1976). 
An elementary function for the collision density of neutrons 
slowing down from a plane source in hydrogen is synt 


through a set of schemes in rating several known explicit 
features of the exact solution. First, the Marshak distribution is 
assigned a distorted lethargy variable that makes its zeroth and 
second spatial moments exact at all lethargies while automatically 
preserving its detailed accurac y at large lethargies. The same exact 
moments are also required of a specific functional form able to 
assume the correct spatial dependence at small lethargies. Then, a 
linear combination of these functions is constructed with coefficients 
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making the two moments and the first spatial derivative at the source 
plane exact at all lethargies. The resulting distribution automatically 
becomes correct at both lethargy extremes. In addition, a remaining 
lethargy-dependent makes the fourth spatial moment 
exact at all lethargies except within a finite interval of intermediate 
values, where its error must reach a maximum of 2.7 percent. 
Extraneous roots from multiple bifurcations of the parameter are 
identified by their unphysical implications. For computational sim- 
plicity, both this parameter and the incorporated function for the 
exact spatial derivative at the source plane are replaced by fitted 
elementary functions. The resulting expression for the collision den- 
sity agrees very closely with McInerney’s Monte Carlo calculations. 
Some extensions are described in a separate note. 


45520 Stability analysis of spatially dependent nonlinear reactor 
systems using a semigroup approach. Onega, R.J. (Virginia Polytech- 
nic Inst. and State Univ., Blacksburg); Mync, L.; Burns, J.A. Nucl. 
Sci. Eng.; 61: No. 3, 399-407(Nov 1976). 

Simplification of the computations necessary for the stability 
analysis of a nonlinear spatially dependent reactor has been achieved 
for the semigroup method by means of the generalized mean value 
theorem and a generalization of a classical stability result. Conditions 
sufficient for asymptotic stability are derived. A simple numerical 
example and a comparison of this method with previously proven 
methods indicate that smaller domains of allowable perturbations 
result, but that the calculational procedure is simplified in that the 
nonlinear equilibrium problem does not have to be solved. 


45521 Method of characteristics and other improvements in solu- 
tion methods for the transport equation. Carlson, B.G. (Los Alamos 
Scientific Lab., NM). Nucl. Sci. Eng.; 61: No. 3, 408-425(Nov 1976). 

A general method of characteristics for solving the multi- 
group transport equations is developed. This is combined with an 
adaptive difference scheme, called the modified diamond scheme, 
and is then applied to the finite difference form of the equation. This 
formulation is obtained from the discrete ordinates equation, which 
in turn derives from the multigroup equation, both on the basis of 
consistency arguments. In this connection two forms of the multi- 
group equation are used, und the diffusion and other important limits 
also have a bearing on the final difference equation. The new 
approaches resolve a number of theoretical and practical difficulties 
with S/sub n/-type transport calculations, in particular in curved 
and multidimensional geometries. They lead to a firmer basis for 
discrete ordinates quadrature sets and to better control, mesh cell by 
mesh cell, over flux extrapolation, including methods to smooth out 
unwanted flux oscillations. The total effect is a more consistent 
treatment of the transport equation together with improved accura- 
cy, fewer breakdowns, and more speed in the calculations, while 
keeping close to the physics of the problem and retaining the basic 
simplicity of the difference approach. 


45522 Observation of a difference in yields of delayed neutron 
emitters from U;O; and UO2. Lukens, H.R.; Bramblett, R.L. (IRT 
pom ay San Diego, CA). Nucl. Sci. Eng.; 61: No. 3, 426-428(Nov 
1976). 


The delayed neutron yield from ***U fission products has 
been observed to be several percent greater from highly **°U- 
enriched UO: than from highly enriched UsOs over samples in the 
range of 7*>U weights employed (approximately 0.3 to 25 mg). This 
difference is not attributable to a neutron attenuation anomaly; 
rather, it seems to be the result of an influence of chemical structure. 


45523 Acceleration of the convergence of the integral transform 
method. Boffi, ‘V.C.; Molinari, V.G.; Spiga, G. (Univ., Bologna). 
Nucl. Sci. Eng.; 61: No. 3, 431-434(Nov 1976). 

The problem of separating out a diffusion-like term from the 
integral transform solution of the monoenergetic Boltzmann equa- 
tion with isotropic scattering in slab geometry is discussed. Numeri- 
cal and graphic comparisons are made with exact transport theory 
results. 


45524 Generalized exact spatially dependent neutron slowing 
down distribution near source lethargy. Chen, K.C.; Amster, HJ. 
(Univ. of California, Berkeley). Nucl. Sci. Eng.; 61: No. 3, 434- 
437(Nov 1976). 

Exact elementary functions for the value and first two lethar- 
gy derivatives of the collided neutron flux at source lethargy have 
been derived previously for a monoenergetic plane source in hydro- 
gen, and the results have been used both to test calculational 
methods and to synthesize an elementary function for the entire 
spatially dependent slowing down distribution. In this note, the exact 
elementary functions at source lethargy are generalized to allow: (a) 
any number and thicknesses of homogeneous slabs with faces parallel 
to the source plane, (b) each slab to be composed of any mixture of 
isotopes with arbitrary energy-dependent elastic scattering and ab- 
sorption cross sections, and (c) any number of equally spaced cosine- 
weighted source planes. 
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COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 45877, 45959 


45525 (BNL—22512) User's manual for preprocessor computer 
programs for preparing input data for the finite element structural 
analysis program SAPIV (programs SPREP, COMBINE, FINAL8). 
Goodzeit, C.L. (Brookhaven National Lab., Upton, N.Y. (USA)). 1 
Mar 1977. Contract EY-76-C-02-0016. vp. Dep. NTIS, PC A04/MF 
AOl. 

A finite element structural analysis program such as SAPIV 
can require a large amount of effort in data preparation, particularly 
for three-dimensional structural models and two-dimensional cases of 
complicated geometry. The aa of a self-organizing quadri- 
lateral mesh generator such as QMESH has made it possible to 
reduce significantly the amount of manual data preparation for 
SAPIV. mn mesh description generated by QMESH can be trans- 
formed into copeerts card images for — to SAPIV by means 
of the preprocessor, SPREP. Two types of element generation are 
wae © in SPREP: quadrilateral elements for two-dimensional 
plane or axisymetric problems (Type 4), and 8- or 12-mode three- 
dimensional elements Pry ype 8). The Type 8 elements can be generat- 
ed for the following geometrical cases: a plate, a cylindrical shell 
section, a spherical shell section, or a toroidal shell section. SPREP 
can be readily modified by the user to include additional features 
that are desired. The program produces the bulk of the input data for 
SAPIV, which includes the nodal point coordinate card images and 
the element numbering card images. Additional data such as bound- 
ary conditions, loads, load multipliers, material properties, etc., are 
added to the data file by the user. Two other pre-processors de- 
scribed in this manual can be used as an adjunct to SPREP. FINAL8 
is used to add boundary elements (Type 7) to the SAPIV input data 
file. This is a ery useful in the case of three-dimensional 
structures.FINAL8 will compute and add nodes for boundary ele- 
ments along the edges of the model specified by the user and will 
merge all of the boundary element input data into the file. The pre- 
= COMBINE is used to integrate SAPIV input uti. 6 

ures, 10 tables. (RWR) 


45526 (GAI-TR—105NP) (i piping networks 
using PIPF com , R.F. Jr. (Gilbert/Common- 


puter program. 
wealth, Reading, Pa. (USA)). De! "1976. 67p. Gilbert/Common- 
wealth, Reading, PA. 

A method to evaluate the flow distribution and pressure 
balance of hydraulic piping networks is presented. Given a piping 
network, the PIPF computer program evaluates the fluid flow and 
velocity in each branch of the network and the pressure at specified 
points in the network. The program notes all branches to which the 


system cannot supply a specified flow. The formulae used by the 
program are disc mathematical model of a closed loop 
component cooling system used to supply cooling water to various 
equipment including RHR, safety injection, and balance of plant 
room coolers is presented. Application of the program to an open 
system during a quasi-steady state operating mode is shown by 
modeling a containment spray system during the initial injection 
phase with drawdown of chemical feed tanks. A comparison is made 
of the analytical results of the second example to actual test results of 
the modeled system at an operating plant to verify the techniques 
utilized and the program itself. 


45527 (LA-NUREG—6762-PR) Investigation of HEPA filters 
subjected to tornado pressure pulses. Gregory, W.S.; Horak, H.L.; 
Smith, P.R.; Ricketts, C. (comps.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Mar 1977. Contrast W-7405-ENG-36. 10p. Dep. 
NTIS, PC A02/MF AO1. 
An experimental program is described that will determine the 

me of 0.6-x 0.6-m (24-x 24-in.) high-efficiency particulate air 
(HEPA) filters to tornado-induced pressure transients. A blow-down 
system will be used to impose pressure differentials across the filters. 
Progress in construction of this system is reported with a description 
of the component parts and their functions. The test facility is 
essentially complete with the — of an air dryer system that 
has not yet been delivered. Initial structural testing will begin in 
March 1977. A description is given of the instrumentation needed to 
measure air pressure, velocity, turbulence, humidity and particulate 
concentration. This instrumentation includes pressure transducers, 
humidity equipment, laser Doppler velocimeters (LDV), signal pro- 
cessors and a data acquisition system. Operational theory of the 
lt its proposed use as a particle counting device are de- 
scri 


45528 (NP—21745) Anaconda quality assurance manual for gen- 
erating station cables. Topical report, AWC-75-A, revision 1. Rosen, 
A.E. (Anaconda Co., Marion, Ind. (USA). Wire and Cable Div.). 
Aug 1976. 134p. Anaconda Co., Wire and Cable Div., Marion, IN. 
The manual contains the description of the quality assurance 
ag relative to generating station cables manufactured at the 
arion, Indiana and York, Pennsylvania plants of The Anaconda 
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aoe ke ton and Cable Division. The manual is divided into 3 

first part contains the sections detailing the quality 
assurance system. The second part contains examples of exhibits 
which are referenced in the first and third parts. The third part is a 
checklist which compares the individual requirements of 10-CFR 50 
and ANSI N45.2-1971 with those paragra' sections and exhibits 
which specifically address themselves to the individual requirement. 


45529 (TREE-NUREG—1082) Factors that affect the calibra- 
tion of turbines in single-phase flow. Piper, T.C. (EG and G Idaho, 
Inc., Idaho Falls (USA)). May 1977. Contract EY-76-C-07-1570. 19p. 
(ANCR-NUREG—1350). Dep. NTIS, PC A03/MF AO1. 

Basic turbine operation in single-phase flow is related. Causes 
and relative magnitudes of retarding torque are given for two sizes 
of turbines when used for water flow measurement. An equation for 
slip caused by retarding torques is given. Evaluation of turbine slip 

denen at the turbine low flow region shows that bearing retarding 
torques, change in flow patterns, or other effects can predominate i in 
the relatively large changes in the calibration “constant” that occurs 
there. Fluid lubricity is singled out as an important fluid property in 
certain types of bearings and flow. Temperature induced changes in 
turbine size are shown to cause calibration changes if a turbine is 
— at oe temperature significantly different than that at which it was 

ibrated. 


45530 Machining, especially grinding, of the lower grid seating 
faces in the core support cylinder of a nuclear reactor pressure vessel. 
Baumberger, P.; Neuhaus, J.; Schwiesow, F. German(GDR) Patent 
114, 712/D/, 12 ‘Aug 1975. 10p. (In German). 

An arrangement for grinding of the lower grid seat faces in 
the core support cylinder of the pressure vessel is described. The 
invention is P y aimed at performing such machining under 
observance of radiation protection requirements. 


45531 Machining, especially grinding, of the seating faces of the 
lower grid of a nuclear reactor. Baumberger, P.; Neuhaus, J.; Schwie- 
sow, F. German(GDR) Patent 114,713/D/. 12 Aug 1975. 7p. (In 
German). 

An arrangement for grinding seating faces of the lower grid is 
described. Work is carried out under water in the spent fuel storage 
pool. The invention is aimed at avoiding hindrance of other work 
and thus time wasting during the reactor inspection period and at 
observing radiation protection requirements. 


45532 Nuclear reactor core support incorporating also a cooling’ 
fluid flow system. Pennell, W.E. (to Westinghouse Electric Co 
Pittsburgh, Pa. (USA)). French Patent 2,296,921/A/. 23 Dec 19 5. 
20p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 30 Dec 1974, US. 

A description is given of a core bearing plate with several 
modular intake units having cooling fluid intake openings on their 
lower extensions, and on their upper ends located above the bearin - 
plate, at least one fuel assembly which is thus in communication wi 
the area under the bearing plate through the modular intake unit. 
The means for introducing the cooling fluid into the reactor vessel 
area are located under the bearing plate. The lower ends of the 
modular intake have ribs arranged essentially on a plane and join 
together with openings provided between the seals, in such a manner 
that the ribs form a barrier. The cooling fluid intake openin ~ 
located above this barrier, so that the cooling fluid is compel 
cross it before penetrating into the modular intake units. 


45533 Current problems of materials testing with ultrasonics. 
Mundry, E. (Bundesanstalt fuer Materialpruefung, Berlin (Germany, 
F.R.)). Amts- Mitteilungsbl. Bundesanst. Materia Ipruef,; 6: No. 1, 2- 
10(1976). (In German). 

By the example of reactor safety, the problems of non- 
destructive materials testing are shown. Ultrasonics as the standard 
method is especially emphasized. A high probability of finding faults 
is limited by insufficient interpretability of the —- with the 
‘classical’ methods (pulse echo technique, tandem technique). 


45534 Modern methods of early detection of failures in nuclear 
power plants. Collatz, S. (Zentralinstitut fuer Kernforschung, Ros- 
sendorf bei Dresden (German Democratic Republic)). Energietech- 
rom 7. Meeting on power it engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 
Published in summary form only. 


45535 Application of conversational procedure to nae rage 
multi-layer radiation shielding design. Uchikawa, T.; Kobayashi, Y 
Kondo, S.; Togo, Y. (Univ of Tokyo, Jpn). J. Nucl. Sei Technol 
(Tokyo); 13: No. 8, 423-431(Aug 1976). 

The performance of various shielding designs is evaluated 
with the matrix method, after which the monte are calculated by 
Sn technique. Numerical examples of water and iron laminated slab 
shields reveal not only the effects resulting from the combination of 
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materials but also the usefulness of the interactive 
of weight minimization, an improvement of 1% has been obtained 
after a score of trials, despite the fact that the initial design had been 
carefully optimized by parametric study. 21 refs. 


45536 Calandria vessels for nuclear reactors. Hewins, J.A. (to 
UKAEA). Canadian Patent 997,873. 28 Sep 1976. 6p. 

Available from Supply and Services 
Center, Ottawa. 


tanks for containing neutron shield arranged 

sealed inner chamber for containing liquid moderator, and open end 
tubes which extend through the chamber and are sealed into aligned 
passages of opposed tanks. 


45537 Consideration of inflation in comparing cooling systems for 
a nuclear power station. Sullivan, W.G. (Univ. of Tennessee, Knox- 
ville); Fell, H.A. Eng. Econ.; 22: No. 1, 33-49(Fal 1976). 

Based only on the initial capital outlay for each cooling 
system, natural-draft cooling towers were $7.828 x 10° less expensive 
than once-through cooling. This margin favoring natural cool- 
ing dropped to only $2. ve x 10° when the present-worth of after-tax 
cash flow was evaluated in terms of constant-worth dollars. Annual 
estimates of after-tax cash flow took into account various costs that 
were either responsive or non-responsive to inflation, the method of 
loan repayment, and local and federal taxes. It is believed that the 
tabular procedure presented in the article has widespread applicabil- 
ity to other economic analyses involving the = mene of inflation. Its 

understanding should decision 


simplicity and ease of to 
makers. 


45538 Reactor. Evans, R.M. (to Energy Research and 
ment Administration). US Patent 3,984,283. 5 Oct 1976. Filed date 21 
Feb 1946. 20p. 

PAT-APPL-649,407. 

Disclosed is a neutronic reactor having a moderator, coolant 
tubes traversing the moderator from an inlet end to an outlet end, 
bodies of material fissionable by neutrons of thermal energy disposed 
within the coolant tubes, and means for circulating water through 
said coolant tubes characterized by the improved construction wher- 
ein the coolant tubes are constructed of aluminum having an outer 
diameter of 1.729 inches and a wall thickness of 0.059 inch, and the 
means for circulating a liquid coolant through the tubes includes a 
source of water at a pressure of approximately 350 — 
square inch connected to the inlet end of the tubes, and eid 
construction including a pressure reducing orifice disposed at the 
inlet ends of the tubes reducing the pressure of the water by 
approximately 150 pounds per square inch. 1 claim, 16 figures. 


45539 

heat exchange equip- 
ment. Gorman, D.J. (Univ. of Ottawa). Nucl. Sci. Eng.; 61: No. 3, 
324-336(Nov 1976). 

An extensive series of tal vibration tests has been 
conducted on tube bundles of contemporary interest in a large water 
tunnel. The main objective of these tests has been to develop a 
design criterion to limit vibration amplitudes. It has been found that 
the main excitation mechanisms are turbulence, some vortex shed- 
ding, and hydroelastic instability. The results of these tests are 
correlated and presented. It is found that the most serious excitation 
mechanism is hydroelastic instability. Criteria are advanced for 
establishing upper velocity limits based on the experimental ae 
The vortex shedding mechanism is found to only be a problem for 
tubes in the inlet region of some bundles. Strouhal numbers associat- 
ed with observed resonances are tabulated and discussed. Tube 
response to random turbulence has been studied for numerous bun- 
dles but is found to be of secondary significance. 


45540 Method and device for measuring fluid flow. Atherton, R.; 
Marinkovich, P.S.; Spadaro, P.R.; Stout, J.W. (to Research 
and Development Administration). US Patent 3,993,539. 23 Nov 
1976. Filed date 7 Aug 1975. 10p. 

PAT-APPL-602,707. 

The invention is a fluid flow device for determin- 
ing the nuclear reactor fuel 
region. The device comprises a plurality of venturis having the 
upstream inlet and throat pressure of each respectively manifolded 
together to provide one static pressure signal for each region moni- 
tored. The device provides accurate flow measurement with low 
pressure losses and uniform entrance and discharge flow distribution. 
1 claim, 7 figures. 

45541 Planners and can benefit from accuraulated in- 
service inspection experience. M rote C. (Peabody Test Serv). 
Power (N. Y.); 120: No. 12, 30-31(Dec 1976 


of remotely operated automatic-inspection equipment, developments 
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to aid 
on the tions to ISI are given. It is concluded that 


necessary prepara‘ 
feedback from the mean close to nuclear-plant ISI is verifying many 
practices and indicating improvement in others. It all points toward 
hich! of cost-saving, quality-assuring changes. 


nuclear-plant ISI needs economically for the greater part next 


Gemeinschaftskernkraftwerk Neckar (GKN). Bundesan- 
Pe 29: hg 1-2(Jan 1977). (In German). 


IK agrees with the start-up under the following condi- 
tions: 1) an investigation pro of the pressure vessel steel 
Altherm NiMoV running 2) confirmation by the experts of 


45543 Solenoid valves continue progress. O'Keefe, W. Power 
(N.Y.); 121: No. 1, 21-27(Jan 1977). 


Application trends for solenoid valves are evident in several 
areas. Nuclear power calls for increasing numbers of solenoid valves, 
often of stainless steel, and quality requirements are high. Pressures 
in nuclear work can go to:2500 psi. Pilot-operated valves may be 8 
in. in size, although the great majority are in the fractional to 2-in. 
sizes. The low profile of solenoid valves is an advantage in seismic 
testing. Trend to higher pressures and temperatures, new ways of 
indicating position, and better fit to nuclear needs are all part of 
wider capability in this ialized but important sector of the valve 
field. It is shown how fluid force can assist actuation if sizes and 
pressures exceed solenoid capacity. It is recommended to base 
selection of solenoid valves on solenoids, materials, and function 
choices. When fast opening or closing is vital, a separate pilot may 
be helpful. 

45544 Welding systems at combustion engineering. McClain, 
J.N.; Smith, J.W.; Wamack, N.S. (Chattanooga Works, Combust 
Eng Inc, Tenn). Weld. Des. Fabr.; 50: No. 1, 59-64(Jan 1977). 

A description is ee of a submerged arc ‘side beam welding 
station for performing longitudinal weldin, tions on pressure 
vessel shells. The machine uses commercial wire feeders, reels, flux 
recovery units, power supplies, and automatic arc gouging _ 
ment. The electrical controls, designed and manufactured by 
bustion Engineering, Inc., use solid state electronic components for 
more reliable arc starting and more sensitive electrode controls than 
available from commercial suppliers. Solid state controls give a 
lighter, smaller package that generates less heat than commercial 
controls. The components are arranged into a unique welding station 
that handles the range of pressure vessels presently conceived by 
Combustion Engineering design engineers. In addition, two new 
welding techniques for welding thick pressure vessel components are 
described. The first is a vertical progression submerged arc tech- 
nique, called ‘subvert,’ because it is an adaptation of standard sub- 
merged arc welding. The second, called ‘upjohn,’ is an adaptation of 
standard shielded metal arc welding. 


45545 Improvement in or relating to bolts or studs. Seward, 
W.H. British Patent 1,460,888/A/. 6 Jan 1977. 2p. 

Reference is made to anti-seize bolts or studs for use in 
extreme conditions, such as in nuclear power plants. A number of 
methods have been proposed for avoiding seizure, but have met with 
limited success. One approach to this problem is to coat the surfaces 
of the steel bolt in such a way that the contacting surfaces of the bolt 
and its associated nut are sufficiently dissimilar for molecular seizure 
to be avoided. It has been discovered that greatly improved resis- 
tance to seizing can be obtained by hard plating the entire thread of 
an alloy steel bolt with Cr. After Cr plating the bolt is de-embrittled 
by suitable heat treatment. 


45546 Penetrant testing in the quality control of nuclear power 
construction. Morrey, W.C. Jr. (Stone and Webster Engineer- 
Corp., Boston, Mass. (USA)). NDT Int; 10: No. 11, 9-12(Feb 


Liquid it examinations are used it the enor- 
mous range of reactor components, a sample list of which is given, 
to detect discontinuities open to the surface. M of penetrant 
testing and some difficulties experienced in the ao" of such 
tests are outlined. A summary is given of current US codes of 
—_ for penetrant testing. The training, continual supervision 

and periodic retraining of staff engaged in such NDT work are 
considered. Including the formation ofan industri Gu Assurance 
Programme, re the formation of an industrial quality control 
department, are 


45547 Combustion Engineering lays the foundations for continu- 

ing growth. Masters, R. Nucl. Eng. Int.; 22: No. 253, 34-40(Feb |°77). 

The pro and strategy of Combustion a epee as an 

NSSS bee or PWRs is described. The technical and marketing 
y of the company are discussed. 


decade. 

_ to the invention a calandria vessel is -_ 

| 
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45548 Storage rack for nuclear fuel assemblies. Wachter, W.J.; 
1975, 6p T.R. US Patent 4,010,375. 1 Mar 1977. Filed date 27 May 
1975. 6p. 

A rack is provided for the storage of spent nuclear fuel 
assemblies in a water-filled storage pit. The rack consists of an array 
of storage cells containing the fuel assemblies and poison boxes 
consisting of water-filled enclosures having walls incorporating a 
neutron-absorbing material. The poison boxes function as neutron 
traps, and the storage cells and poison boxes are arranged in such a 
manner that each poison box is immediately adjacent at least one 
storage cell, and adjacent storage cells are in contact on at least one 
side of each cell. This results in maximizing the number of fuel 
assemblies that can be stored in a given space. 13 claims, 5 figures. 


45549 Thermal insulation. Pinsky, G.P. (to Owens-Corning Fi- 
berglas Corp.). US Patent 4,009,735. 1 Mar 1977. Filed date 2 Oct 
1974. 4p. 

Thermal insulation for vessels and piping within the reactor 
containment area of nuclear power plants is disclosed. The thermal 
insulation of this invention can be readily removed and replaced 
from the vessels and piping for inservice inspection, can withstand 
repeated wettings and dryings, and can resist high temperatures for 
long periods of time. 4 claims, 3 figures. 


45550 Nuclear reactor pressure vessel for nuclear reactors with 
plastically deformable . Kumpf, H.; Molz, G. (to Kraftwerk 
Union AG). US Patent 4,011,132. 8 Mar 1977. Priority date 29 Jan 
1974, German, Federal Republic of (F.R. Germany). 6p. 

A cylindrical pressure vessel structure for nuclear reactors 
comprises a steel pressure vessel adapted to receive therein a pres- 
surizing medium, a concrete enclosure at least partly producible in 
situ, the steel pressure vessel being mounted within the concrete 
enclosure and, in unheated and unpressurized condition, being radial- 
ly and axially spaced from the concrete enclosure, and a supporting 
and insulating layer secured in the radially extending space between 
the steel pressure vessel and the concrete enclosure, the steel pres- 

‘sure vessel, during operating condition thereof wherein the steel 
pressure vessel is heated and pressurized, being expansible so as to 
bear through the supporting and insulating layer against the concrete 
enclosure, the supporting and insulating layer having support plates 
on the side thereof adjacent the steel pressure vessel, spacer mem- 
bers connected with the support plates and projecting beyond the 
surface of the support plates in direction toward the steel pressure 
vessel, the spacer members being yieldable to a predetermined force 
for a given radial distance corresponding substantially to an interme- 
diate space between the ry rting and insulating layer and the steel 
pressure vessel. 6 claims, 8 figures. 


FUEL ELEMENTS 


45551 Laminar-flow pressure drop in symmetrical finite rod bun- 
dies. Zarling, J.P. (Univ. of Alaska, Fairbanks). Nucl. Sci. Eng.; 61: 
No. 2, 282- 385(Oct 1976). 

Laminar-flow pressure drop in the form of f-Re is presented 
for rod bundle geometries consisting of a central rod surrounded by 
four to ten peripheral rods within a containing channel. The influ- 
ence of varying rod size and peripheral rod circle diameter on the 
pressure drop has also been reported. 


45552 High speed radiation scanning technique for simultaneous- 
ly determining the pitch and eccentricity of an encased coil. Foster, 
B.E. (to Energy Research and Development Administration). US 
Patent 3,999,067. 21 Dec 1976. Filed date 14 Oct 1975. 4p. 

PAT-APPL-621,892. 

A method of determining the pitch and eccentricity of the 
winding of a coil unit is provided. It specifically relates to nondes- 
tructively examining completely encased heating coils used to simu- 
late the heat generated from fuel rods in reactor studies. The method 
comprises (1) the use of an x-ray transmission technique through the 
axial centerline of the coil unit after the winding of the coil unit has 
been completely encased, (2) the use of a radiation detection instru- 
ment to monitor the transmitted radiation, and (3) the use of record- 
ing instrumentation calibrated as a function of the distance between 
windings. A change in the pitch of the winding is detected by a 
general increase or decrease in the distance between recorded 
of the transmitted radiation. Eccentricity is detected by a consistent 
variation in distance between peaks occurring in alternate pairs. 1 
claim, 5 figures. 


45553 Nuclear reactor fuel rod. Jung, W.; Kaden, W.; Rau, P. 
(to Siemens AG). US Patent 4,010,069. 1 Mar 1977. Priority date 26 
Jan 1972, German, Federal Republic of (F.R. Germany). 4p. 

A nuclear reactor fuel rod is disclosed in which fission gases 
from the nuclear reaction are retained for a short time period to 
permit decay of the ——— present in the gases and then 
permit the removal of the gases from the rod. To accomplish this, 
one of the end caps of the rod has a hole drilled in it and is 
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connected to a fission gas removal system in the reactor. A separate 
container, containing pressed filter material such as activated carbon 
is metallurgically connected to the perforated end cap. At least on 
the side of the filter into which the fission products initially pass, a 
rous element is used to permit the fission products to pass into the 
iter material in a finely divided state without a large pressure drop. 

1 yn 3 figures. 


CONTROL SYSTEMS 


45554 Synthesis of digital control systems for 
Synthesis of closed-loop control system. Oguri, K.; Ebizuka, Y. 
(To okyo Inst of Technol, Jpn). J. Nucl. Sci. Technol. (Tokyo): 13: No. 
6, 286-303(Jun 1976). 

The purpose of the paper is to elaborte a closed-loop digital 
control system to regulate a reactor during commanded changes of 
power level, making use of optimal control and trajectories. The 
feedback control system is first examined for a case where all 
requisite state variables are accessible. Then for the case where not 
all state variables are thus accessible, a method is devised for 
estimating the inacessible variables. The estimates are obtained by 
detecting the accessible state variables a given number of times 
during each control stage, using the generalized inverse. A closed- 
loop system is constituted by incorporating this method of estimation 
into the feedback circuit. The resulting system is shown to provide 
amply satisfactory performance in terms of response time and the 
accuracy. 17 refs. 


45555 Stability of a power reactor with multiple transport lags 
and nonlinear characteristics of controller. Takano, M.; Ogawa, Y. 
(Hokkaido Univ, Sapporo, Jpn). J. Nucl. Sci. Technol. (Tokyo); 13: 
No. 8, 432-441(Aug 1976). 

The analysis covers two reactor models: (a) a simple model 
symbolically representing the features of a nonlinear controller, one 
transport lag, and the reactor with temperature feedback, and (b) a 
more realistic model depicting a practical chemical fine-control 
reactor system characterized by multiple transport lags and mixing 
effect associated with the chemical fluid, the nonlinear characteris- 
tics of chemical injection valves, and the spatial distribution of 
poison inside the reactor, as well as the reactor temperature feed- 
back. These analyses yield useful information about the stability of 
both systems, such as the conditions of reactor stability and of the 
occurrence of limit cycles, as well as the as; en of discontinuous 
change of the limit cycle frequency. Use of this parameter plane 
method will greatly simplify evaluation of the stability of even a 
fairly complex reactor control system that depends not only on the 
system parameters but also on the nonlinear controller characteris- 
tics and initial input signal amplitude. 6 refs. 


45556 Estimation of multiple control rod worth with strong inter- 
action effect in large fast reactors. Mitani, H. (Jpn At Energy Res 
Inst, Ibaraki-ken). J. Nucl. Sci. Technol. (Tokyo); 13: No. 9, 517- 
520(Sep 1976). 

A method proposed by the present author is based on the 
higher order perturbation technique. It is necessary to examine 
whether the present method is applicable for the large fast reactor, 
because the interaction effect between multiple control rods is much 
stronger. The method was studied for a application in a 1,000 MWe 
fast reactor, the JAERI’s first conceptional design. 8 refs 


45557 Control algorithms in a coarse-mesh rebalance framework. 
Gregory, M.V.; Honeck, H.C. (Savannah River Lab., Aiken, SC). 
Nucl. Sci. Eng.; 61: No. 3, 437-445(Nov 1976). 

Control algorithms for power-shaping calculations and criti- 
cal rod bank position searches are described. The algorithms allow a 
flux computation module using a finite difference solution of the 
few-group neutron diffusion equations with coarse-mesh 
to be directly extended to control calculations. The control algo- 
rithms are formulated as an extension of the standard critical buck- 
ling search by recasting the procedure for calculating the eigenvalue. 
A comparison of the power-shaping calculation with an equivalent 
k/sub eff/ calculation demonstrates that the former requires approxi- 
mately the same number of outer iterations as the latter. 


45558 Neutron-absorber release device. van Erp, J.B.; Kimont, 
E.L. (to Energy Research and Development Administration). US 
Patent 3,992,257. 16 Nov 1976. Filed date 13 Aug 1975. 6p. 

PAT-APPL-604,385. 

A resettable device is provided for supporting an object, 
sensing when an environment reaches a critical temperature and 
releasing the object when the critical temperature is reached. It 
includes a flexible container having a material inside with a melting 
point at the critical temperature. object's weight is supported by 
the solid material which gives rigidity to the container until the 
critical temperature is reached at which point the material in the 
container melts. The flexible container with the now fluid material 
inside has sufficient strength to support the object which is thereby 
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released. Biasing means forces the container back to its original 
shape so that when the temperature falls below the melting tempera- 
ture the material again solidifies, and the object may again be 
supported by the device. 9 claims, 2 figures. 


45559 Absorber element for pebble-bed reactors. Lohnert, G.; 
Mueller-Frank, U. (to Interatom, Internationale Atomreaktorbau 
GmbH). US Patent 4,010,070. 1 Mar 1977. Priority date 16 Mar 
1974, German, Federal Republic of (F.R. Germany). 6p. 

For gas-cooled pebble-bed reactors, an absorber element in 
the form of a hollow, helical spiral coil is proposed, which moves 
directly through the pebble bed essentially through rotary motion. 
This form not only facilitates the penetration into greater d of 
the pebble bed, but also has a substantially greater absorber effect as 
compared to the known, essentially cylindrical absorber rods with 
the same absorber volume, so that the number of absorber elements 
can be reduced. 2 claims, 2 figures. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 46204, 46262, 46298 


SITING 


45560 (NP—21868) Proposed workplan for compliance with AB 
2821. (California Energy Resources Conservation and Development 
Commission, Sacramento (USA)). 3 Nov 1976. +5 California 
Energy Resources Conservation and Development Commission, 
Sacramento, CA. 

Recently enacted legislation requires the California State 

Energy Resources Conservation and ‘area Commission to 
complete ". . . a study of the necessity for, and effectiveness and 
economic feasibility of, undergrounding and berm containment of 
nuclear reactors. . .”” Upon completion of the study, the Commission 
is further required to hold public hearings and determine whether to 
adopt regulations requiring that nuclear reactors be either under- 
grounded or berm contained. The study, recommendations, and 
conclusions must be submitted to the California Legislature by 
January 1, 1978. The project has been structured into two phases: A 
Preliminary Phase (Phase I) and a Detailed Study Phase (Phase II). 
During the Preliminary Phase, expected to last approximately two 
months, project efforts will be directed towards (1) a review of the 
existing applicable literature and operating experience at European 
facilities, (2) completion of several specific studies on key topics 
which directly influence or provide background for subsequent 
work, and (3) refinement of analytical and procurement plans for 
Phase II detailed study activities. The paper describes the overall 
study framework in terms of major tasks and the flow of informa- 
tion. 
45561 (NP—21869) Floating nuclear power plants: an overview. 
Working paper number 5. (California Energy Resources Conserva- 
tion and Development Commission, Sacramento (USA)). 6 Dec 
1976. 28p. California Energy Resources Conservation and Develop- 
ment Commission, Sacramento 

The paper briefly describes the Floating Nuclear Plant con- 
cept, discusses alternative siting concepts, and examines associated 
environmental, safety, operational, and economic questions. (DG) 


45562 (PB—257154) In situ impulse test: an experimental and 
evaluation of data (Shannon and 


analytical interpretation 
Wilson, Inc., Seattle, Wash. (USA); Agbabian Associates, El Se- 
—0028). NTIS, PC 


lo, Calif. (USA)). Aug 1975. vp. 
and analytical studies were 


gund 
A13/MF AOl. 
Special experimental field 

undertaken at Fort Lawton in — ashington, to study “close- 
in” wave p tion and evaluate data interpretation procedures 
for a new in situ impulse test. This test was developed to determine 
the shear wave velocity and dynamic modulus of soils underlying 
potential nuclear power plant sites. The test is different from con- 
ventional geophysical testing in that the velocity variation with 
strain is determined for each test. In general, strains between 10™* 
- 10~* percent are achieved. The experimental field work consist- 

ed of performing special tests in a large test sand fill to obtain 
detailed "close-in data. Six recording ucers at 
various ts on the energy source, while appro: y 37 differ- 
the energy source. Velocity measurements were then taken simulta- 
neously under controlled test conditions to study shear wave propa- 
gation phenomenology and help evaluate data ag we ee proce- 
dures. Typical test are presented along with descrip- 
tions of the results. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 46263 


NUCLEAR REACTOR TECHNOLOGY 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 45447, 45574, 45575, 45577 


45563 (LA—6776-MS) Materials considerations for UF. gas- 
(Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1977. tract 
W-7405-ENG-36. 21p. Dep. NTIS, PC A02/MF AOI. 

The limiting materials problem in a high-temperature UF 
core reactor is the corrosion of the core containment vessel. The 
UFe, the lower fluorides of uranium, and the fluorine that exist at the 
anticipated reactor operating conditions (1000 K and about one 
atmosphere UFe) are all corrosive. Because of this, the materials 
evaluation effort for this reactor design study has concentrated on 
the identification of a viable system for the containment vessel that 
meets both the materials and neutronic requirements. A study of the 
literature has revealed that the most promising corrosion-resistant 
candidates are Ni or Ni-Al alloys. One of the conclusions of this . 
work is that the containment vessel use a nickel liner or clad since 
the use of Ni as a structural member is precluded by its relative 
blackness to thermal neutrons. Estimates of corrosion rates of Ni and 
Ni-Al alloys, the effects of the pressure and temperature of F2 on the 
corrosion rates, calculated equilibrium gas compositions at reactor 
core operating conditions, suggested methods of fabrication, and 
recommendations for future research and development are included. 


Fast Burst Reactor burst rod adaptor failure analysis. 
Hull, W.C.; de la Paz, A.; Welch, D.L. (NM State Univ, Las 
Cruces). Am. Soc. Mech. Eng., [Pap.|; No. 76-WA/Mat-7, 1-7(1967). 
Failure of a 400C stainless steel burst rod adaptor from the 
White Sands Missile Range Fast Burst Reactor is analyzed. The 
operational history of the adaptor, including nature of loading, 
radiation accumulation, and thermal environment, was examined. 
Problems associated with handling radioactive materials were over- 
come through careful monitoring and dis; . The chemical com- 
position of the adaptor material was checked by x-ray and electron 
probe beg gee ag The failure surface was examined and photo- 
graphed at various magnifications, using optical and scanning elec- 
tron microscopes. Areas of crack origin, rapid fracture, brea- 
koff, and abrasion from rebound are identified. Metallographic speci- 
mens were prepared, the grain structure examined, and hardness 
profiles obtained. The grain structure indicated the presence of 
microvoids and carbide segregation, and slight hardening was noted. 
Failure occurred at the base of a male thread in a region showing 
— tool markings. Examination of the failure surface indicat- 
k initiation due to Stage I fatigue followed by rupture from 
shock overload. Recommendations to avoid similar occurrences are 
given. 13 refs. 


45565 Pulsed measurements with a low absorption-reflector criti- 
cal assembly. Hecker, R.; Ahmad, S.K.; Kirch, N. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. ‘uer Reaktor- 
entwicklung). Ann. Nucl. Energy; 3: No. 7, 391-397(1976). 

Pulsed measurements on a beryllium reflected critical assem- 
bly (ITR = Incore-Thermionic-Reactor) are described. It has been 
shown that in such systems Sjostrand’s method leads to better 
estimate of subcritical reactivities than Gozani's method. Use of 
filtered detectors has been recommended to suppress the kinetic 
distortion effects The reactivity measurements have been 
compared with and inverse kinetic results. 


45566 Reconstruction of research reactor (JRR-2). 
struction of rising seal. Keikinzoku Yosetsu; 14: No. 3, 11 
1976). (In Japanese). 

The outline of reconstruction works is the raising of a reactor 
top board and the reconstruction of shields and a rising seal. Prior to 
field installation works, the mock-up test with full scale models was 
carried out to determine the working conditions and examine the 
working procedures. Three draining holes on the flange of a heavy 
water tank were filled up by MIG welding. In order to minimize the 
radiation exposure of workers, the form of shields, the assignment of 
the workers, their working attitude, and the working method were 
planned and put in practice. The installation works of the rising seal 
is roughly divided into the insertion and fixing of the rising seal, 
MIG automatic welding of the heavy water tank flange and the 
rising seal, the installation of lower shields, and MIG semi-automatic 
welding of seal plates. After the field welding, helium leak test was 
carried out, and the satisfactory result was obtained. 


PROPULSION REACTORS 


45567 Mounting 


for protecting shipboard nuclear 
reactors against collision damage. Kura, H. (to AG “Weser”). US 
Patent 4,009,676. } Mar 1977. Priority date 27 Mar 1974, German, 
Federal Republic of (F.R. Germany). 6p. 
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A mounting arrangement for protecting shipboard nuclear 
reactors against collision damage comprises a polygonally-shaped 
shield which has a plurality of wall portions surrounding the lateral 
sides of a reactor which is located in the interior of a ship's hull. The 
shield has two opposite converging pairs of wall portions which are 
fixedly anchored to the hull, ee ee 
whose bisectrix is normal to a line which extends lengthwise of the 
hull. 12 claims, 7 figures. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 45404, 45671, 46262 


45568 (AD-A—035843) Finite element solution of the nonlinear 
neutronic-energy equations for a fast reactor fuel cell. Kas- 
dorf, R.E. (Naval Postgraduate School, Monterey, Calif. (USA)). 
Dec = 155p. NTIS, PC A08/MF AO1. 
esis. 

A transient overpower (TOP) accident in a Liquid Metal Fast 
Breeder Reactor (LMFBR) is considered. The analysis is formulated 
to model the dynamic response of the reactor fuel subassembly 
during the initial of the postulated overpower transient. An 
equivalent cylindrical cell is used to model the fuel subassembly. The 
governing neutronic and heat transport equations for each region of 
the equivalent cylindrical cell are developed. Nuclear doppler 
broadening feedback is included in the dynamic model making the 
coupled equations non-linear. The resulting non-linear partial differ- 
ential field equations are transformed into a system of ordinary" 
differential equations by the finite element method. When using the 
finite element method, large system matrices may result. To facilitate 
solution of these — systems, an — compacting scheme is 
utilized. The results for a sample problem are presented. 


45569 (ANL—77-22) Physics of reactor safety. Quarterly report, 
October—December 1976. (Argonne National Lab., Ill. (USA)). Mar 
1977. Contract W-31-109-ENG-38. 33p. Dep. NTIS, PC A03/MF 
A0l. 

The report summarizes work done on reactor safety research 
and technical coordination of the RSR safety analysis program, 
Monte Carlo analysis of safety-related critical assembly experiments, 


and planning of DEMO safety-related critical experiments. Work on 
reactor core thermal-hydraulics is also included. 


45570 (ANL-CT—77-3) Multidomain multiphase fluid mechan- 
ics. Sha, W.T.; Soo, S.L. ( Os National Lab., Ill. (USA)). Oct 
1976. Contract W-31-109-ENG-38;SUB-A-2045. Pp. Dep. NTIS, 
A07/MF AO1. 

A set of multiphase field equations--conversion of mass, mo- 
mentum and energy--based on multiphase mechanics is developed. 
Multiphase mechanics applies to mixtures of phases which are sepa- 
rated by interfaces and are mutually exclusive. Based on the multi- 
phase mechanics formulation, additional terms appear in the field 
equations when the physical size of the dispersed phase (bubble or 
droplet) is many times larger than the inter-molecular spacing. These 
terms are the inertial coupling due to virtual mass and the additional 
viscous coupling due to unsteadiness of the flow field. The multi- 
phase formulation given here takes into account the discreteness of 
particles of dispersed phases and, at the same time, the necessity of 
the distributive representation of field variables via space-time aver- 
aging when handling a large number of particles. The provision for 
multidomain transition further permits us to treat dispersed phases 
which are large compared to the characteristic dimension of the 
flow system via interdomain relations. The multidomain multiphase 
approach provides a framework for us to model the various flow 
regimes. Because some of the transport ters associated with 
the system equations are not well known at the present time, an 
idealized two-domain two-phase solution approach is proposed as a 
first step. Finally, comparisons are made between the feld equations 
formulated based on the multidomain-multiphase fluid mechanics 
and the pertinent existing models, and their relative significances are 
discussed. The desirability of consistent approximation and simplifi- 
cations possible for dilute suspensions are discussed. 


45571 (BNL-NUREG—50624) Reactor Safety Research pro- 
grams quarterly progress October 1—December 31, 1976. 
Romano, A.J. (comp.). 


report, 
(Brookhaven National Lab., Upton, N.Y. 
(USA)). Feb 1977. Contract EY-76-C-02-0016. 29 1p. Dep. INTIS, PC 
A13/MF 

Current activities and technical progress in the programs at 
Brookhaven National Laboratory sponsored by the USNRC Reactor 
Safety Research Division are described. The projects reported are 
the following: Gas Reactor Safety Evaluation, THOR Code Devel- 
opment, SSC Code Development, LMFBR and LWR Safety Ex- 
periments, Fast Reactor Safety Code Validation, Technical Coordi- 
nation of Structural Integrity, and Fast Reactor Safety Reliability 
Assessment. 
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45572 (GAI-TR—103NP) Fluid history computation methods 
for reactor safeguards problems using MNODE computer program. 
H Y.S.; Savery, C.W. (Gilbert/Commonwealth, Reading, Pa. 
(USA)). 1976. 70p. Gilbert/Commonwealth, Reading, PA. 
A method for predictin . the pressure-temperature histories of 

air, water liquid, and vapor flowing in a zoned containment as a 
result of high energy pipe rupture is described. The computer code, 
MNODE, has been developed for 12 connected control volumes and 
24 inertia flow paths. Predictions by the code are compared with the 
— of an analytical gas dynamic problem, semiscale blowdown 

experiments, full scale MARVIKEN test results, Battelle-Frankfurt 
model PWR containment test data. The MNODE solutions to NRC/ 
AEC subcompartment benchmark problems are also compared with 
results predicted by other computer codes such as RELAP-3, 
FLASH-2, CONTEMPT-PS. The analytical consideration is consis- 
tent with Section 6.2.1.2 of the Standard Format (Rev. 2) issued by 
U.S. Nuclear Regulatory Commission in September 1975. 


45573 sooth aa pt Analysis of thrust and jet impinge- 
ment forces using the JIP computer program. Webb, S.W. (Gilbert/ 
Commonwealth, Reading, Pa. (USA)). Dec 1976. 49p. Gilbert/ 
Commonwealth, Reading, PA. 
The methodology for the calculation of thrust and jet im- 

ingement forces from the blowdown analysis of the system includ- 
ing the wave propagation effects is described. The applicable formu- 
las as implemented by the computer code JIP in four thermod 
regions are discussed; the regions are cold water, subcooled water, 
water-steam mixtures, and steam. Techniques for the determination 
of jet temperature are also described. Jet-target interaction consider- 
ations such as target selection criteria and the effects of target 
configuration on jet impingement loads are included. This r 
describes analytical considerations consistent with portions of 
tion 3.6.2.2 of the USNRC Standard Format. 


45574 (HEDL-TI—75002-3) FSAR Amendment 3 changes; 


Chapter 5 through Appendix B. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Feb 1977. Contract EY-76-C-14- 


2170. 47p. AT. 
it 3 of the FFTF Final Safety Analysis Report is 
presented. (DG) 
45575 (HEDL-TI—75002-4) FSAR amendment 4. (Hanford En- 
ering Development Lab., Richland, Wash. (USA)). Mar 1977. 
tract EY-76-C-14-2170. 157p. AT. 
Revised and additional data concerning the safety of the 


_ FFTF Reactor are presented. 


45576 (HEDL-TME—76-94) SPRAY code user's report. Shire, 
P.R. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Mar 1977. EY-76-C- 14-2170. '102p. Dep. NTIS, 
PC A07/MF 

The SPRAY computer code has been developed to model the 
effects of postulated sodium spray release from LMFBR piping 
within containment chambers. The calculation method utilizes gas 
convection, heat transfer and droplet combustion theory to calculate 
the pressure and temperature effects within the enclosure. The 
applicable range is 0-21 mol percent oxygen and .02-.30 inch droplets 
with or without humidity. Droplet motion and large sodium surface 
area combine to produce rapid heat release and pressure rise within 
the enclosed volume. 


45577 (HEDL-TME—77-18) Containment margins in FFTF for 
failure of in-vessel post-accident heat removal. Bankert, 
S.F.; Hale, J.P.; Kunkel, W.P.; Martin, H.C.; Peak, R.D.; Rock, 
AO; Shire, PR; Simpson, DE.; Stepnewski, DD. (Hanford 
neering Development Lab., Richland, Wash. (USA)). Apr 1 
Contract EY-76-C-14-2170. vp 
potential tne Me consequences for the postulated failure of 
post-accident heat removal following a hypothetical core disruptive 
accident (HCDA) in the FFTF. The SPRAY, SOFIRE, CACECO, 
HAA-3B, and COMRADEX codes were used to determine poten- 
tial site radiation doses. Parametric comparisons were 
made to evaluate the effects of natural hydrogen-oxygen recombina- 
tion, reactor cavity liner failures and containment coolers. Contain- 
ment pressure relief, vent/purge options, and the effects of exhaust 
filtration were also included in the study. The potential site bound- 
ary radiation exposures for all options considered were within 10 
CER 100 guideline values. 


Review of current issues and bibliography of literature (sM ioT8) 
Buchanan, J.R.; Keilholtz, G.W. (Oak Ridge National Lab., Tenn. 
(USA)). 21 Mar 1977. Contract W-7405-ENG-26; NRC-INA-40-551- 
75;NRC-INA-40-552-75. 539p. Dep. NTIS, PC A23/MF AOl. 

This report discusses the current status of liquid-metal fast 
breeder reactor (LMFBR) development and one of the principal 
safety issues, a hypothetical core-disruptive accident (HCDA). Bib- 
liographic information on worldwide LMFBRs relative to the devel- 
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opment of the breeder reactor as a safe source of nuclear power is 
presented for the period 1974 through 1975. The bibliography con- 
sists of ——— 1554 abstracts covering early research and 
development and operating experiences leading up to the present 
design practices that are necessary for the Htcensing of breeder 
reactors. Key-word, author, and permuted-title indexes are included 
for completeness. 


45579 Reports distributed in 
1976 under the NRC Light-Water Reactor Technical Exchange. 
Volume II. S , D.S.; Guaedl, W.B. (Battelle Columbus Labs., 
Ohio (USA)). 17 ‘Mar 1977. Contract W-7405-ENG- 26; NRC-INA- 
NRC-INA-40-552-75. 27p. Dep. NTIS, PC A03/MF AOI. 

Lists of documents exchanged in 1976 under agreement be- 
tween the U.S. Nuclear Regulatory Commission's Office of Nuclear 


apan, and in return sent 119 U.S. reports to France, 154 to 


peg (ORNL/NUREG/TM—94) Heavy-section steel technol- 
ogy program. Quarterly progress report, October—December 1976. 
Whitman, G.D. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26; NRC-INA-40-551-75; NRC-INA- 
40-552-75. 79p. Dep. NTIS, PC A05/MF AO1. 
Studies related to the technology of the materials fabricated 
into thick-section primary-coolant containment systems of a 
water-cooled nuclear power reactors are reported. The principal 
area of a is the behavior and structural integrity of steel 
pressure vessels containing cracklike flaws. Current work is orga- 
nized into the following tasks: program administration, fracture 
mechanics analyses and investigations, effect of high-temperature 
ators yon water on the subcritical crack wth of reactor 
vessel steel, oe of irradiated pressure vessel 
investigations, thermal shock investigations, and foreign research. 


(PB—260625) ATWS: a reappraisal, part II, evaluation of 
societal risks due to reactor protection Val Pee 
risk analysis. Phase Lellouche, G.S. (Science gre 
ee Palo Alto, Calif. (USA)). Aug 1976. 64p. NTIS, A04/MF 
AOl. 


See also Volume 2, Part 2, PB—257665. 

This document is the third volume of part 2 in a series of 
studies which will examine the basis for the problem of Anticipated 
Transients Without Scram (ATWS). The purpose of part 2 is an 
evaluation of societal risks due to RPS failure based on more current 
data and methodology than used in WASH-1270. This volume 
examines and documents the potential contribution to societal risk 
due to ATWS in the PWR. Volumes 1 and 2 described a similar 
analysis for the BWR. 


45582 (SUNYSB-NUREG—0002) Study of droplet hydrodyna- 
mics ‘A reflood. 


important in LOC. Quarterly progress report, October 
1, 1975—December 31, 1975. Lee, R.S.L.; Azbel, D.S. (State Univ. of 
New York, Stony Brook (USA). Coll. of Engineering and Applied 
Jun 1976. Dep. NTIS, PC A03/MF AOl1. 

The purpose of the theoretical and experimental research 
work is to investigate the fluid mechanical and heat transfer phenom- 
ena that are believed to occur during the reflood portion of the 
hypothesized LOCA. Particular em basis is placed on the fluid 
mechanical aspects, and the fluid mechanical phenomena believed to 
occur in the reflood portion of the LOCA are simulated using a solid 
particle/air two-phase flow. For this ex: tal flow system, a 
technique is described in which the SUNY Stony Brook Laser 
Doppler Velocimeter (LDV) is used in conjunction with suitable 
electronic circuitry to obtain information on the particle size number 
densities and two-dimensional velocit ty i robability densities, as well 
as on two-dimensional velocity field o fluid phase. 


45583 (TID—27596) LOFT nonnuclear planning analyses, 
RELAP3 MOD058, period March 1973—June 1974. (Report No. 
LTR 20-25). Hentzen, R.D.; Kiser, D.M. (Aerojet Nuclear Co., 
Idaho Falls, Idaho (USA). Idaho National Engineering Lab.). Nov 
9g Contract EY-76-C-07-1375. 1155p. Dep. NTIS, A99/MF 
AOl. 
A series of RELAP3 Mod 58 Analyses were performed to 
on It is the 
analytical effort rted is part of a large analysis program which is 
intended to assist in planning the LO 


experiments. A list of the 
analyses complete with values for the major variables and RELAP 
tape numbers is included. 


45584 (TREE-NUREG—1065) Experiment data report for 
LOFT nonnuclear test L1-3. Millar, G.M. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Apr 1977. Contract EY-76-C-07-1570. 267p. 
Dep. NTIS, PC A14/MF AOl1. 

Test L1-3 was the third in a series of five nonnuclear isother- 
mal blowdown tests conducted by the Loss of Fluid Test (LOFT) 
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Program. For this test the LOFT Facility was configured to simulate 
a loss-of-coolant accident in a large urized water reactor result- 
ing from a 200 percent double-ended shear break in a cold leg of the 
primary coolant system. A hydraulic core simulator assembly was 
installed in place of the nuclear core. The initial conditions in the 
primary coolant system intact loop were: temperature at 540°F, 
ae at 2256 psig, and loop flow at 2.34 x 10° Ibm/hr. 
ressurization, emergency core cooling water was speci- 
to be injected into the lower plenum of the reactor vessel using 
an accumulator, a low-pressure iteution system pump, and a high- 
pressure injection system pump to provide data on the effects of 
emergency core cooling on the system thermal-hydraulic 
Injection into the lower plenum was initiated from the high- and 
low-pressure injection systems. Injection from the accumulator, 
however, was not initiated because a valve was inadvertently left 
closed. The experiment, therefore, was not completely successful in 
that one of the objectives outlined in the experiment ting 
specification for this test was not accomplished. Test L1-3 was 
repeated at Test L1-3A to meet the experimental uirements. 
Despite these difficulties, Test L1-3 did provide very valuable data 
to verify experiment repeatability. 


45585 Breeder reactors or how surely take profit from world 
uranium resources. Lucenet, G. Rev. Fr. Electr.; 49: No. 255, 13- 
29(1976). (In French). 

The principles of breeder reactors are first briefly reviewed 
with their ee as for technological options (extraction of 
the heat prod safety); the fallout of the principles in practice at 
the level of a specified project - Creys-Malville - are then detailed: 
sodium fires, sodium-water reactions, gaseous and liquid wastes 
during power operation, after-heat removal and emergency systems, 
core monitoring; determination of the maximum credible accident 
allowing the probabilistic computation of the confinement, and the 
protection against external agressions. 


45586 Transient “Epona pool boiling--1. Convex flux rela- 
tions. Condiff, D.W.; Epstein, M. (Argonne Natl Lab, Ill). Chem. 
Eng. Sci.; phen’ No. 12, 1139-1148(1976). 

model for the description of transient e 
onsen volume-heated liquid pools is presented, from whic 
derived conservation, characteristic, and discontinuity propagation 
equations. Solutions are obtained along with their prerequisites for 
the problem of simple unconfined boilup without foaming, in which 
vapor void fraction continuity is maintained everywhere below the 
pool surface. Representative results are displayed graphically, in- 
cluding the variation of vapor void fraction with time at a given 
pool height, the instantaneous and final stead J state pool heights, and 
the time required to achieve steady state. The physical implications 
of the model are examined. This work is pertinent to safety analysis 
of liquid-metal-cooled fast breeder reactors. 8 refs. 


45587 beg ey volumetric pool boiling--2. Non-convex flux rela- 
tions. Condiff, D.W.; Epstein, M. (Argonne Natl Lab, Ill). Chem. 
Eng. Sci.; 31: No. ro "1149-1161(1976). 

An analysis of transient one-dimensional pool boiling due to 
volume heating developed previously is extended to non-convex 
relations between vapor-void fraction and vapor ‘drift’ flux. The 
methods of kinematic wave and discontinuity analysis are applied to 
problems of boilup with foam formation. Detailed analysis of a flux 
relation with one inflexion point demonstrates a variety of pro; opaga- 
tion phenomena including: dissipation of the foaming pool top shock, 
tele, boilover and boildown to residual steady boiling, delayed 
second shock formation with and without interaction between it and 
the 1 top discontinuity at intermediate times, confluence of 
shocks, and their interactions with foam rarefaction. Conditions for 
ss of such phenomena are presented and derived in 


45588 Iterative diffusion theory method for the incorporation of 
transport effects in fast reactor safety neutronics. Cahalan, J.E. 
Lafayette, IN; Purdue Univ. (1976). 217p. University Microfilms 
Order No. 77-1691. 

Thesis (Ph. D.). 

An investigation was carried out to determine the adequacy 
of diffusion theory for the description of the space-energy distribu- 
tion of neutrons in a fast breeder undergoing a hypothetical core 
disruptive accident. Two-dimensional eigenvalue solutions of the 
neutron transport and diffusion equations were found for reactor 
configurations having exaggerations of material relocations typical 
of expected accident sequences; coolant voiding, cladding relocation 
and plugging, fuel slumping. The results of the investigation showed 
that diffusion theory tends to underestimate effective multiplication 
constants and the corresponding eigenvector flux in high density 
source regions due to an overestimation of neutron leakage. Howev- 
er, the errors in reactivity were small compared to the total reactiv- 
ity effect in all cases except those which were easily identified as 
configurations in which transport effects would be dominant. Two 

examples were configurations having lar, ree voids or configu- 
rations having concentrated source regions with characteristic di- 
mensions of several mean free paths or less. 


Regulatory Research and governments of France, Federal Re- 
public of Germany, and Japan are presented. In 1976 the NRC 


ERDA ENERGY RESEARCH ABSTRACTS 


Term ‘danger’ 
nuisances - assessment of inciden 
Betr.-Berat.; No. 1, 1-4(Jan 1976). (In German). 


refs. 
The author deliberates critically on the opinion taken up in 
the judgments of the Higher Administrative Court at Lueneburg 
dated February 25th, 1975 and June 27th, 1975 in the case of Dow 
Chemical, according to which the facilities subject to a licence under 
the Federal act on protection against nuisances have to be erected in 
such a way that —_ for the general public and the neighbour- 
hood (in this case ger through gas cloud explosions from a 
chlorine plant of the Kernkraftwerk Stade) are excluded. If this 
view, hitherto only expressed by the OVG Lueneburg in summary 
proceedings according to section 80 paragraph 5 VwGO, gains 
acceptance, then, in the opinion of the author, the open air construc- 
tion of the big chemical industry's plants would be illegal to a large 
extent. While defining the term of danger in police law, Rehbinder 
applies the term of probability and proportionateness to the term of 
danger in section 3 BImSchG. On the other hand, the term of danger 
would have to be taken in a wider sense in section 1 No. 2 and 
section 7 sub-section No. 2 and 4 Atomic Energy Act, because of the 
danger potential being here bigger in the long run. In a final 
conclusion with a view to politics and law, the author states, 
amongst other things, the following: an exaggerated safety philos- 
ophy hides the danger of a political discrediting of the whole 
environment protection idea, a danger which ought to weigh in the 
end more heavily than the minute remaining risk for the life and the 
health of people if a facility which has to have a licence is not 
protected against absolutely unlikely external incidents. 


45590 Release of sodium and radio into air associated 
with sodium combustion. Kawahara, S.; Murata, T.; Yusa, H.; 
Sagawa, N. (Babcock Hitachi Ltd, Hiroshima-ken, Jpn). J. Nucl. Sci. 
Technol. (Tokyo); 13: No. 7, 383-388(Jul 1976). 

The release fractions of radioisotopes--defined as the ratio 
between the radioactivity carried by the sodium released upon 
combustion and the total radioactivity including that of combustion 
products remaining in the crucible--increased almost linearly in 
relation to the release fraction of sodium similarly defined. The 
release fractions reached 20% for $sup 131$I, 80% for $sup 137$Cs 
and 0.5% for $sup 89$Sr, in association with a 30% sodium release 
fraction. A decrease was observed in the release fraction of sodium 
as well as of the radioisotopes with increase of the oxygen concen- 
tration and of the humidity in the combustion gas. This was ascribed 
to the formation of sodium oxide and sodium hydroxide scum on the 
burning surface of the sodium samples, judged from the fact that gas 
phase reaction was dominant in the sodium combustion. 19 refs. 


45591 Robotic approach to reduction of personnel radiation expo- 
sure in nuclear power plants. Fujii, M.; Kimura, T.; Sadakane, K. (At 
Energy Res Lab, Hitachi Ltd, Kawasaki, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 13: No. 8, 462-464(Aug 1976). 

A remote inspection system is proposed for the reduction of 
occupational radiation exposure. 6 refs. 


45592 Postaccident heat removal. I. Heat transfer within an 
internally heated, nonboiling liquid layer. Baker, L. Jr.; Faw, R.E.; 
Kulacki, F.A. (Argonne National Lab., IL). Nucl. Sci. Eng.; 61: No. 
2, 222-230(Oct 1976). 

Correlations of experimental data on heat transfer from non- 
boiling, horizontal fluid layers with internal heat generation have 
been cast into a form suitable for analysis of postaccident heat 
removal in fast reactors. Available data on layers with equal bound- 
ary temperatures indicate that the downward heat transfer rate can 
be accounted for by conduction alone, while the upward heat 
transfer rate is largely controlled by convection. A new correlation 
is presented that applies to evaluation of upward and downward heat 
fluxes from an internally heated layer with unequal boundary tem- 
peratures. Analysis techniques are illustrated in an example calcula- 
tion pertaining to layers of molten mixed-oxide fuel. 


45593 Postaccident heat removal. II. Heat transfer from an inter- 
nally heated to a melting solid. Faw, R.E.; Baker, L. Jr. 
aed National Lab., IL). Nucl. Sci. Eng.; 61: No. 2, 231-238(Oct 

Microwave heating has been used in studies of heat transfer 
from a horizontal layer of internally heated liquid to a melting solid. 
Experiments were designed to simulate heat transfer and meltth- 
rough processes of importance in the analysis of postaccident heat 
removal capabilities of nuclear reactors. Glycerin, heated by 2.45- 
GHz microwave radiation, was used to simulate molten fuel. Paraf- 
fin wax was used to simulate a melting barrier confining the fuel. 
Experimentally measured heat fluxes and melting rates were consis- 
tent with a model based on downward heat transfer by conduction 
through a stagnant liquid layer and upward heat transfer augmented 
by natural convection. Melting and displacement of the barrier 
material occurred by upward-moving droplets randomly distributed 
across the melting surface. Results indicated that the melting and 
displacement process had no effect on the heat transfer process. 
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Dynamics of transition region flow boiling. Peterson, W.C. 
(North Carolina State Univ., Raleigh); Zaalouk, M.G.; Gueceri, S.I. 
Nucl. Sci. Eng.; 61: No. 2, 250-257(Oct 1976). 

This is of a series of experimental investigation and 
analysis of the boiling phenomena. Previously, pool boiling experi- 
ments were carried out in all boiling regions, following the design 
and construction of a feedback control system that allowed process 
operation at any point on the boiling curve including the unstable 
region, which is referred to here as the transition or negative-h 
boiling region. The results of flow boiling dynamic analysis in this 
region with the necessary modifications of formulas presented earlier 
to properly represent the flow boiling case are presented; in addition, 
this analysis gives more insight into the characteristics of a boiling 
region, which is often considered desirable to avoid for many 
engineering applications because of the characteristic instability. 


45595 Two-phase pressure drop across abrupt area changes in 
oscillatory flow. Weisman, J.; Ake, T.; Knott, R. (Univ. of Cincin- 
nati). Nucl. Sci. Eng.; 61: No. 3, 297-309(Nov 1976). 

The ability of one-dimensional momentum balances to predict 
behavior during two-phase oscillatory flow has been examined. 
Flow oscillations in a Freon-Freon vapor system were induced by 
cycling a three-way valve so as to divert a varying portion of the 
total flow from the test section. The data taken included the phase 
shift between the pressure and flow curves and the head fluctuation 
to flow fluctuation ratio. These data were vy with theoretical 
predictions obtained via the impedance method. Although some 
discrepancies between predictions and measurements were observed, 
the discrepancies were generally within the range of error associated 
with the measurement and analysis techniques used. 


45596 Transient freezing of a flowing ceramic fuel in a steel 
channel. Epstein, M.; Grolmes, M.A.; Henry, R.E.; Fauske, H.K. 
(Argonne National Lab., IL). Nucl. Sci. Eng.; 61: No. 3, 310- 
323(Nov 1976). 

The extent of penetration of flowing molten ceramic fuel in 
steel channels before solidification is a problem that arises in the 
analysis of hypothetical core disruptive accidents. Considerations of 
fuel crust behavior indicate that fuel freezing in steel channels can 
occur in two distinct ways that can be identified as conduction- 
limited freezing (fuel crust growth) and bulk freezing (fuel crust 
removal). Fuel crust removal can arise from two sources: (a) me- 
chanical breakup and (b) melting heat transfer. Explicit formulas 
providing rough estimates of critical fuel crust removal conditions 
are presented. If the conditions in the fuel flow are such to prevent 
fuel crust — then the steel wall melting can become severe. It is 

roposed here that steel ablation rapidly leads to fuel freezing in a 

ulk manner via turbulent mixing between the relatively “cold” 
molten steel and hot molten fuel. This steel ablation-induced freezing 
concept is used to obtain a simple expression for molten fuel penetra- 
tion into steel channels. 


45597 Safety considerations for large GCFRs. Dalle Donne, M. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)); Goetzmann, 
C.A. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). Nucl. 
Eng. Des.; 40: No. 1, 69-80(Jan 1977). 

The paper reviews the work that is currently being done in 
the Federal Republic of Germany on the design and safety aspects of 
a large 1000 MW(e) Gas Cooled Fast Reactor. The design studies 
comprise the layout of both the primary (helium) and the secondary 
(water-steam) system, the latter to the extent n to determine 
its feed back on the primary system. Safety studies include the 
analysis of the transient behaviour of the plant under various acci- 
dent conditions including the design basis accident. It is shown that 
the GCFR system can be designed to meet the safety requirements 
currently in use in the Federal Republic of Germany for the Pressur- 
ized Water Reactor. Although up to the present time no realistic 
chain of events has been detected that would lead to accidents 
beyond the design basis accident, some work is being carried out in 
the field of hypothetical accidents. Included have been studies on 
problems associated with handling of gross core melting. 


45598 Analysis of GCFR depressurization transients without 
scram. Ludewig, H. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Nucl. Eng. Des.; 40: No. 1, 203-213(Jan 1977). 

Four transients imposed on a gas cooled fast breeder reactor 
(GCFBR or GCFR) plant are analyzed. The transients are variations 
of a design basis depressurization accident (DBDA), in which a 
rupture is postulated in the inlet plenum, the reactor is scrammed 
and the circulator output is drastically reduced. Variations consid- 
ered are, (1) in all cases the reactor is not scrammed; and (2) the 
rupture size is varied from 0.6 ft? to zero. In the limit of zero (no 
rupture) the transient imposed on the system is due to the behavior 
of the circulator and steam generator during a DBDA. 


45599 (UVA—529058/NE77/101(Rev.)) Post-failure phenom- 
ena in LMFBR TOP accidents. Annual report, July 1, 1975—June 30, 
1976. Erdman, C.A.; Johnson, M.B.; Reynolds, A.B. (Virginia Univ., 
Charlottesville (USA). Research Labs. for the Engi ing Sci- 
ences). Jan 1977. 101p. Univ. of Virginia, Charlottesville. 
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The work was ily aimed at establishing mini- 
mum requirements for and like! of large-scale voiding follow- 
ing fuel-pin-failure in an unprotected transient overpower (TOP) 
accident in a liquid-metal-cooled fast breeder reactor (LMFBR). 
Some attention was also given to voiding following pin failure in the 
low power channels of an LMFBR during the loss-of-flow-driven 
TOP. Initial work on early fuel motion out the pin and into sodium 
for both types of TOP accidents is also discussed. 


ENERGY STORAGE 


45600 (AD-A—035614) Energy programs at the Johns Hopkins 
University Applied Physics Laboratory. report. (Johns 
Hopkins Univ., Silver Spring, Md. (USA). Applied Physics Lab.). 
Sep 1976. Contract N00017- 2-C-4401. 21p. (APL/JHU-EQR—76- 
3). NTIS, PC A02/MF AO1. 

Results are reported on work in the follo tegories: 
status of geothermal energy in the states of South Foon, ee 
Hampshire, Florida, and Arkansas; initial nonelectrical energy devel- 
opment and utilization scenario development at APL; maritime 
aspects of OTEC plant-ships; and a Community Annual Storage 
Energy System (CASES). 


MAGNETIC 


45601 (LA—6790-MS) Loss measurements in superconducting 
magnetic energy storage coils. Lindsay, J.D.G.; Weldon, D.M. (Los 
Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract W- 
7405-ENG-36. 15p. Dep. NTIS, PC A02/MF AO1. 
Energy losses in four superconducting magnetic energy stor- 

if. coils have been measured by electrical and calorimetric methods. 

teresis losses were measured for slow —- and discharge of 
rg coils, and dynamic losses were measured for 2.4-ms discharge 
times. In the calorimetric method, helium gas generated duri 
discharge of the coil was collected in a shroud surrounding the coil 
and channeled to a measuring chamber above the shroud. The 
electrical method of Wilson was used to measure losses for both fast 
and slow discharge of the coil. 


PUMPED HYDRO 


45602 An investigation of techniques to 
pump-storage units and standby generating units. 

Schleif, F.R. (Barton of Reclamation, Denver, Colo. (USA). 

neering and Research Center). Apr 1975. 92p. NTIS, PC AOS MF 


AOl. 

The rapid startup potential of hydro and pumped-storage 
power is placed at a premium by the increasing preponderance of 

power sources which inherently have rather sluggish re- 

sponse. To better exploit the rapid startup potential, the latitudes and 
constraints of synchronizing are e and means are developed 
to expedite the synchronizing process. A special synchronizer is 
developed with compensation for acceleration and with sensitivity to 
residual voltage. By this means, transients of induction synchroniz- 
ing are reduced, pull-in torque may be increased, and full —— 
synchronizing may be achieved at higher acceleration and in 
time for start up of emergency standby units. 


45603 Commissioning problems of a large pump-turbine. Grein, 

H.; Baumann, K.M.J. Escher Wyss News; 49: No. 2, 15-22(1976). 

The design and operation of a large turbine-pump at Vianden 

10 in Luxemburg and the modifications made to the turbo-pump so 
commissioned 


that it could be successfully are described. (LCL) 


45604 Dynamic behavior of large rotors. Barp, B. 
Escher Wyss News; 49: No. 2, 23-28(1976). 


The complex problem of shaft vibration of large pump- 
turbine rotors was studied from the viewpoint of the design engi- 
neer. Emphasis is laid on the description of the general behavior 
rather than on the exact mathematical solutions. 


45605 Hydraulic torque on misaligned guide vanes. Grein, H.; 
Bachmann, P. Escher Wyss News; 49: No. 2, 29-34(1976). 


With —— guide apparatus, one or more of the separate 
a pump-turbine can, for various reasons, lead to 
the cascade. Selected model test results are present- 
ae to estate the results of hydraulic torque acting on a 
guide vane and on those near it. 


45606 pump storage station Langen- 
prozelten, West Germany--1 D. Bohnen: 47: No 3, 
55-59(Mar 1976). 
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This article represents a continuation of the description of the 
first railroad pump storage station Langenprozelten and its machine 
sets. The previous article, by W. Harprecht, was published in Elektr 
Bahnen v 46 n 10 Oct 1975 p 231-238. This paper explains the 
development, exploratory tests on the model and the mechanical 
design of the ag kee turbines which have been built the first time for 
16 2/3 Hz, t the valves. Certain 
peculiarities are poin ne ‘or some of w novel and interesting 
solutions have been found. 5 refs. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 45850 


45607 (Y—2080) Composite flywheel development completion 
report, May 1—September 30, 1976. Huddleston, R.L.; Kelly, J.J.; 
Knight, C.E. (Union Carbide Corp., Oak Ridge, Tenn. (USA ). 
Nuclear Div.). May 1977. Comiaet W-7405-ENG-26. 44p. Dep. 
NTIS, PC A03/MF 

The program to design, fabricate, and performance test a 
prototype, vehicular-sized, composite flywheel is described. The 
overall pro scope encompasses development of both the fly- 
wheel and its containment; however, the FY 1976-1976T objective 
was directed toward development of the flywheel and testing it in 
existing facilities. The development effort was successful, leading to 
successful testing of a flywheel design which demonstrated an 
energy density performance of 10.1 Wh/Ib during spin testing. The 
initial application selected for development of the composite fly- 
wheel was the heat engine/flywheel hybrid propulsion system for a 
vehicle. This application was selected by the ERDA Advanced 
Physical Methods Branch staff because of its high potential for 
conservation of petroleum fuel in both the near and far-term time 
frames. Other applications, such as utility load leveling, represent 
potential areas for significant energy savings but require more exten- 
sive re programs and funding resources. Successful devel- 
opment of a high-performance, composite, vehicular flywheel repre- 
sents one step along the development path leading toward larger, 
higher-energy storage flywheel applications. 


THERMAL 


45608 Freezing processes between two concentric pipes with a 
constant heating temperature at the inner wall. Lin, S. (Concordia 
Univ., Montreal). ASHRAE Trans.; 82: 256-268(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Freezing processes which take place in a fluid with laminar 
flow contained in the space between two concentric cylindrical 
pipes are considered. Heat is supplied at the inner wall and removed 
at the outer wall of the annular space. The heat supplied to the inner 
wall is expressed as a constant wall temperature. The heat removal is 
a result of heat convection in a cold medium surrounding the outer 
pipe, which has a temperature lower than the solidification tempera- 
ture of the fluid in the space between the pipes. An analytical 
method is developed for solving the rate of pro —— of the phase 
boundary between the solid and liquid phases. The system described 
can be used for storage of thermal energy by solid-liquid phase 
change. uilibrium condition of energy storage and extraction 
is also 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 45622, 45623, 45624 


45609 (AD-A—035983) Production and methods for 
Carb-Tek (trade name) batteries in fork lift trucks. Interim report Mar 
1975—Mar 1976. Schaefer, J.C. (ESB, Inc., Yardley, Pa. (USA). 
ESB Technology Center). Mar 1976. Contract DAAK02-75-C-0035. 
59p. NTIS, PC A04/MF AOl1. 

vd also report dated Mar 75, AD-A018 106. 

a rpose of this program is to establish the manufacturing 
techniques for production of improved fork lift truck batteries. This 
portion involves the manufacturing technology of the Carb-Tek 
molten salt Li/Cl system, constructing cells on a pilot line, optimiz- 
ing process steps, establishing quality control procedures, and engi- 
neering appropriate changes. Cell assembly is performed in a con- 
trolled argon atmosphere. Average capacity of pilot line design 6 
cells was 8 Ah with a maximum value of 10.6. Maximum value of 
cathodes as formed was 12.75 Ah. A new, economical anode alloy 
preparation is reported. System maintenance problems were greatly 
reduced by improved leak detection. 
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45610 (PB—260719) Development program for solid electrolyte 
batteries. Final report. Birk, J.R. (TRW Defense and Space Systems 
Beach, Calif. (USA)). Sep 1976. 104p. NTIS, PC 
Al F AOl 
See also report dated Dec 1975, PB—248326. 
This report presents results obtained in TRW’s sodium-sulfur 
am during the period from 1 July 1975 to its conclusion 
P 30 30 prt 1976. The long-range objective of the program was the 
development and commercialization of sodium-sulfur battery for 
electric utility ona storage. The study demonstrated that the 
major challenges of developing the sodium-sulfur battery into a 
commercially viable energy-storage system are (1) development of 
corrosion resistant sulfur-electrode containers; (2) design and devel- 
opment of a less highly stressed seal; (3) fabrication of long-life 
electrolytes; and (4) design of cells capable of full utilization of the 
active positive-electrode material (sulfur). 


45611 (PB—262016) Lager design and cost analysis of 
chlorine for a zinc—chlorine load-leveling battery. 
Final report. Battey, R.F. (Bechtel Corp., San Francisco, Calif. 
(USA)). Nov 1976. lisp. NTIS, PC A06/MF AO1. 

This project evaluated and compared alternative chlorine 
storage approaches in terms of the key technical, safety, economic, 
and environmental aspects. The study has demonstrated for an 
ambient pressure zinc—chloride battery that the chlorine hydrate 
approach is a simpler and less expensive storage system than liquid 
chlorine. Absorption of chlorine in carbon tetrachloride was ruled 
Out because adequate energy efficiencies could not be obtained for 
the battery system using this chlorine-storage concept. An analysis 
of the chlorine storage systems studied indicates that safety ear 
are moderate and that no extraordinary hazards exist. In addition, 
the various chlorine storage approaches studied appear to be in 
compliance with existing environmental regulations. 


45612 (UCID—17426-76-5) Lithium—water—air battery pro- 
ject: progress during the month of May 1976. Cooper, J.F.; Hosmer, 
P.K.; Homsy, R.V. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 3 Jun 1976. Contract W-7405-ENG-48. 10p. Dep. 
NTIS, PC A02/MF AO1. 

A technique was developed for the rapid and accurate deter- 
mination of current efficiency for lithium dissolution through the 
measurement of the steady-state, nonequilibrium hydrogen gas evo- 
lution rate from closed lithium—water cells. A technique for prepar- 
ing alloys of lithium through arc melting was developed. The results 
of the polarization studies on the first set of samples show no marked 
effect of Ca or Al dopants on film conductivity. A lithium—bromine 
analog of the lithium—water battery was discovered; the Li elec- 
trode showed an open-circuit potential of -2.85 V and a limiting 
current density of about 6000 A/m?, and there was no gas evolution 
from cathode or anode. A technique of lithium production which 
may Offer efficiency and production cost advantages over present- 
day high-temperature fused salt electrolysis techniques is being eval- 
uated. 2 figures, 1 table. (RWR) 


45613 (UCID—17426-76-6) Lithium—water—air battery pro- 
ject: progress during the month of June 1976. Cooper, J.F.; Hosmer, 
P.K.; Homsy, R.V. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Jul 1976. Contract W-7405-ENG-48. 7p. Dep. 
NTIS, PC A02/MF AO1. 

Investigations into the polarization of the Li electrode in 
LiOH at ambient temperatures were concluded. Voltammetric tech- 
niques were used to obtain a matrix of data for bulk electrolyte 
concentrations of 4.25 and 4.70 M LiOH at different electrolyte flow 
rates. The anodic limiting current density, i/sub lim/, was found to 
increase with flow rate. Double logarithmic plots of i/sub lim/ 
against flow rate for various concentrations of electrolyte are linear. 
As the LiOH concentration increases, i/sub lim/ decreases. The 
basic characteristics of the Li/LiOH(aq) electrode polarization are 
tabulated. Construction and modification of the stagnation point 
flow system continued. Arc melting was found to be a reasonable 
approach to wR production of desired lithium-based alloys. 2 figures, 


1 table. (RWR 

45614 (UCID—17426-76-8) Lithium—water—air battery pro- 
ject: progress during the month of August 1976. Cooper, J.F.; Hosmer, 
P.K.; Homsy, R.V. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 17 Sep 1976. Contract W-7405-ENG-48. 7p. Dep. 
NTIS, PC A02/MF 

A new method for producing lithium was investigated. In a 
continuous — lithium amalgam would first be formed by 
reduction of aqueous LiOH™ or LieCOs. Lithium would then be 
electrochemically separated from the amalgam to form the pure 
liquid metal. Laboratory determination of the coulombic diteey 
for the reaction Li + OH™ = LiOH(aq) + e continued. The 
coulombic efficiency was found to ro 1.0 as the anodic 
diffusion-limited current density was approached. 2 figures. (RWR) 


drate for use in a metal chlorine electric energy storage device. 


ERA VOL. 2, NO. 19 


Symons, P.C. (to Energy Development Associates). US Patent 
4,020,238. 26 Apr 1977. Filed date 7 Apr 1975. 6p. 

A simple, inexpensive, and trouble-free method of controlling 
the chlorine feed to a metal—chlorine battery system from a source 
of chlorine hydrate includes the following aspects: circulating aque- 
ous electrolyte from an electrode compartment through a pump and 
back to the electrode compartment; taking off a portion of the 
electrolyte and passing it through a container of chlorine hydrate 
from which it releases chlorine and water, the chlorine generation 
increasing the pressure in the container; controlling the flow of 
electrolyte to the container; allowing the chlorine generated to flow 
from the container to the recycle line and back to the electrode 
compartment, which flow diminishes the pressure in the container, at 
which time electrolyte is again admitted to it. The steps are contin- 
ually repeated during the discharging of a battery system. An 
— for carrying out the process of the invention includes a 

eck valve between the ro and the container of hydrate which 
closes, preventing admission of the electrolyte to the container when 
the pressure increases enough to threaten to force the contents back 
through the line in which the check valve is located. 


PERFORMANCE AND TESTING 


45616 (AD-A—035722) Final technical report for BA 494 /U. 
Spracklen, D.H. (Eagle-Picher Industries, teyg Tees lin, Mo. (USA). 
Couples Dept.). 12 Nov 1976. Contract DAH 72-C-0053. 30p. 
NTIS, PC A03/MF AOl1. 

This report covers the testing of two randomly chosen batter- 
ies from Lot 22 which have been stored for 54 months at 120F. The 
failure of some specimens to maintain 14.0 volts after ground power 
cut-off is discussed in this report. It also contains Discharge Data 
Sheets, Activation Traces, curves showing X trends for Rise Time 
and Capacity, and summaries. This report also includes information 
concerning testing of two batteries stored 9 years, one at room 

ee and one at 110F, along with accumulated data from Lot 
ese batteries performed well. 


45617 (AD-A—035996) Survey of continuous sources of electri- 
cal power for under-ice propulsion of small submersibles. Part I. 
Conventional secondary batteries. King, T.E.; Moroz, W.J. (Defence 
Research Establishment, Ottawa, Ontario (Canada)). Feb 1977. 32p. 
(DREO-R—755). NTIS, PC A03/MF AOl1. 

This report reviews candidate secondary battery systems that 
can be used for the propulsion of the Canadian Forces SDL-1 
submersible. These battery systems are compared in terms of their 
physical and chemical characteristics and cost. Of the power sources 
considered, the improved flat-plate lead—acid battery is the most 
suitable choice to meet the present 300 Ah application. The — 
zinc system with its high energy density is the only one capable of 


meeting the forecast Ah requirement. 
45618 (ANL—77-24) Engineering analysis of thermal 
for batteries during K.W.; Yao, 


recharge processes. Choi, 
N.P. (Argonne National Lab., Ill. (USA)). Apr 1977. Contract W-31- 
109-ENG-38. 41p. Dep. NTIS, PC A04/MF AOI. 

Transient thermal phenomena in Pb/PbO2 (lead—acid) batter- 
ies during — processes were investigated. Mathematical 
models were formulated for the studies of heat transfer behavior 
across the electrode/electrolyte interface within a porous PbO, 
electrode during charging, thermal behavior and temperature distri- 
bution over a lead—acid battery during different charging processes 
designed for electric-vehicle propulsion aj —— and cool 
methods for lead—acid batteries during recharge —_ Numeri 
solutions show that the heat transfer across the solid electrode and 
the electrolyte within the porous electrode is so fast that their 
temperatures may be regarded as the same. The results also show 
that, in a lead—acid battery designed for electric-vehicle propulsion, 
the heat generated in the cell during fast charging processes may 
cause a noticeable rise of temperature in the cell if the heat is not 
removed properly. The studies of heat-removal processes indicate 
that incorporation of cooling tubes within the cell cannot effectively 
remove the heat being released from the cell. However, the heat 
may be removed effectively by circulation of electrolyte through the 
battery. Numerical solutions are provided for the engineering evalu- 
ation of heat-removal design during battery cycling processes. 25 
figures, 4 tables. 


45619 (PB—260683) Evaluation of a 1-kWh zinc chloride battery 
(Energy Development Associates, Madison Heights, Mich. (USA)). 
Sep 1976. 62p. NTIS, PC A04/MF AOI. 

A 1-kWh zinc—chlorine battery has been constructed and 
evaluated for 100 cycles to determine the technical feasibility of this 
battery system for utility application. The battery was tested under 
operating conditions appropriate to the peakin 
mately a Paoad charge, 4-hour discharge cycle. The battery system 
uses zinc and chlorine as the active electrode materials, employs an 
aqueous circulating electrolyte, and is operated near ambient tem- 
perature. The chlorine is stored external to the battery as chlorine 
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Senne The high electrochemical 

y is consistent with the goals for this application. This hi 
energy efficiency and the stability of a through the 1 
charge and discharge cycles suggests this battery is an attractive 
candidate for development into utility energy storage system. 


45620 (SAND—75-0646) Lithium—organic electrolyte cell 
ies. Levy, S.C. (Sandia Labs., Albuq png a 
1977. Contract EY-76-C-04-0789. 48p. Dep. NTI PC A03/MF 


AOl. 

Discharge curves of a commercially-produced lithium—or- 
ganic electrolyte cell under a wide range of storage and discharge 
conditions are presented. Certain features of these curves are dis- 
cussed. 40 figures, 10 tables. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 45958 


45621 oa Use of Hysol US0009 polyurethane 
encapsulant in cables. Voida, G. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 3lp. Dep. 
NTIS, PC A03/MF 

This — describes the evaluation of Hysol US0009 poly- 
urethane as an encapsulant for the battery cable used on the 
MCI1605B. “The Hysol resin was selected for the application because 
it was reacted with a non-carcinogenic curing agent and because it 
exhibited superior mechanical, electrical, and hydrolytic properties 
over a wide temperature range. The Hysol encapsulant was evaluat- 
ed to determine if it was superior to the EN-7 elastomer as a sealant 
against electrolyte migration to the interior of the cable. Environ- 
mental tests reported here showed the Hysol was marginal when no 
preseal was employed but was 100 percent effective when a bird- 
cage seal was used inside the EMR hardware. The EN-7 encapsu- 
lant, on the other hand, was effective only when seals were em- 
se both inside the EMR hardware and at the lug terminations. 

ithout the two preseals, the EN-7 compound was always unsatis- 
factory. Twenty development battery cables fabricated with Hysol 
under production operations were tested after alternate immersion in 
battery electrolyte and after exposures to temperature shock and the 
MIL-STD 202 environment. Presealed cables successfully survived 
these exposures and retained their initial DC resistance, insulation 
resistance, and high potential properties with only minor changes. 
The environmental tests conducted with these assemblies probably 
represented five or more years of in-field service. Comparative peel 
tests demonstrated that the Hysol/neoprene insert bond was twice 
= 2 yrs 2.8 kg/cm) that of the EN-7 polyurethane. Hysol US0009 
tential for encapsulation of other WR components and 
blies in which the EN-7 resin has exhibited thermal shortcom- 

ings. mn? figures, 10 tables. 


45622 (UCID—17426-76-3) Lithium—water—air battery pro- 

ject: progress during the month of March 1976. Cooper, J.F.; Hosmer, 

P.K. (California Univ., Livermor: (USA). Lawrence Livermore 

Lab.). 1 Apr 1976. Contract W-7405-ENG-48. 12p. Dep. NTIS, PC 
A02/MF 


Controlling factors in the dissolution kinetics of the Li elec- 
trode in aqueous LiOH were investigated. Electrode potential was 
measured upon application of a galvanostatic or triangular wave 
current. The following conclusions were reached: the anodic disso- 
lution of Li is controlled by activation polarization below a certain 
critical current density, i/sub lim/; i/sub lim/ increases with electro— 
lyte flow rate; electrode resistance is independent of flow rate; above 
i/sub lim/ the concentration of LiOH in the diffusion layer exceeds 
the saturation concentration by an amount sufficient to cause the 
precipitation of LiOH on the electrode surface, and this action 
causes the electrode potential to rise; the electrode resistance of the 
activation-controlled region is 4 x 10-* ohm-m?2 5 figures. (RWR) 


45623 (UCID—17426-76-4) Lithium—water—air battery pro- 
ject: progress during the month of April 1976. Cooper, J.F.; Hosmer, 
P.K. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 30 Apr 1976. Contract W-7405-ENG-48. 9p. Dep. NTIS, PC 
A02/MF AOl. 

The kinetics of the Li electrode in LiOH(aq) was investigat- 
ed. Electrode polarization was measured by voltammetric tech- 
niques. Graphs ane the following results: anodic limiting current 
density increases with flow rate; limiting current density depends on 
flow rate and bulk electrolyte concentration; and electrode resis- 
tance is weakly dependent on flow rate. An intuitive model of mass 
transport-limited dissolution appears to be substantiated. The follow- 
ing tentative conclusions were reached: an upper limit to the rate of 
discharge of a lithium—water battery anode will be set by the mass 
transfer limitations of the flow system, and not by the kinetics of the 
charge transport within any pany y= films on the anode; 
the resistance of the anode surface in the linear polarization 
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resistance as any so far investigated and should be considered for 
automotive battery design. 3 figures. (RWR) 


45624 Lithium—water—air battery ir. 
ject: progress during the month of October 1976. Cooper, J.F.; 
Hosmer, P.K.; Homsy, RV. ( (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Nov 1976. Contract W-7405-ENG- 
48. Sp. NTIS, PC A02/MF AO1. 

tal work in the area of the ambient-t ature, 
steady = behavior of the lithium electrode was completed. The 
following conclusions were drawn: 100 percent coulombic efficiency 
may be approached over a wide range of concentrations, flow 
conditions, and current densities; coulombic efficiency is approxi- 
mately equal to I/sub ¢//I/sub 1/, and I/sub e/ is the current in the 
external circuit, and I/sub 1/ is the diffusion-limited current. Li 
electrode resistivities of (0.4 to 1.0) x 10°* 2-m? were obtained, and 
thus the plane-parallel configuration is suitable for batteries of the 
jithium-water type. Work on the characterization of Li/Iz, and Li/ 
Br2 analog batteries was begun. (RWR) 


45625 (UCID—17457) Investigation of the kinetics of the Li/ 
LiOH(aq) electrode: coulombic efficiency, electrode 
Hosmer, P.K.; Cooper, J.F. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Jan 1977. Contract W-7405-ENG-48. 
46p. . NTIS, PC A03/MF AOI. 

perimental techniques and data from the investigation of 
electrode polarization and coulombic ee of the lithium/aque- 
ous lithium hydroxide electrode are reported. 3 figures, 6 tables. 


45626 Effects of discharges on positive plates in lead batteries. 
Reinhardt, P.; Vogt, M.; Wiesener, K. (Tech Univ, Dresden, Ger). J. 
Power Sources; 1: No. 2, 127-139(Dec 1976). (In German with Ene. 
lish summary). 

Results of a study are reported about the effects of discharges 
and porous lead dioxide electrodes. If alpha and beta Pb2 are present 
side by side, then at low current densities and 45°C they share in the 
discharge reaction to the same extent. With increasing current 
density and at lower temperatures, a preferential reaction of the beta 
PbO: is observed. All pore areas of the porous electrode become 
gradually overgrown with lead sulphate during the discharge. There 
is a decrease in the specific surface of porous lead dioxide electrodes, 
as a result of the deposition of lead sulphate of small surface area, 
during the discharge reaction. Discharge temperature and current 
density influence the size of the lead sulphate crystals, the degree of 
electrode surface coverage with lead sulphate, the discharged struc- 
ture, and hence also the capacity of the electrode. 


45627 Lithium cells based on silver salts as cathodes. Conte, S.; 
Filippeschi, V.; Pistoia, G. (Univ di Roma, Italy). J. Power Sources; 1: 
No. 2, 193-201(Dec 1976). 

The performances of button-type lithium cells based on A 
Cr Oy, Ags POs, and AglOs; as cathodes have been evaluated in 
different electrolytes. It was found that each silver salt is influenced 
in a different way by the change of the electrolyte. When —s 
solutions containing LiAICk, a silver complex is formed whic 
affects the discharge behavior and the storage life. Indications of the 
discharge processes have been obtained by determining the coeffi- 
cients of utilization at low discharge rates and by X-ray analysis. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 45254 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 47021 


45628 (LA—6541-C) Proceedings of workshop on ERDA: Re- 
gional Program for the Rocky Mountain States. Malenfant, R.E. 
(comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Con- 
tract W-7405-ENG-36. 315p. (CONF-760893—). Dep. NTIS, PC 
A04/MF AO1. 

From Workshop on ERDA-regional program for the Rocky 
Mountain States; Denver, Colorado, United States of America 
(USA) (23 he 1976). 

This report consists of the complete transcription of all of the 
formal presentations and the summary arguments from the two day 
woul on ERDA - Regional Programs for the Rocky Mountain 
States. Representatives from state government, regional entities, and 
universities met with representatives from ERDA to formulate a 
eet for achieving a more significant involvement in energy 

grams. It was concluded from statements by university personnel 
that (1) (i nal universities must have an equal opportunity with 
i laboratories in for research programs; (2) 


Gay a strong voice in 


plane parallel electrode geometry results in as low an electrode 
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priorities of national and regional research programs; and (3) ERDA 
needs to develop channels for bringing state and regional input into 
program planning activities. 


45629 (NTISUB/B—027-76/003) Quarterly report: energy in- 
formation report to Congress required by Public Law 93-319, amended 
by Public Law 94-163. Third quarter, 1976. (Federal Energy Admin- 
istration, Washington, D.C. (USA)). 1976. 135p. (FEA/B—77/021). 
Paper copy also available on subscription, North American Conti- 
nent price $35.00/year; all others write for quote. 

Prepared in cooperation with National Energy Information 
Center, Washington, D.C. See also Quarterly rept. No. 2, NTISUB/ 
B—027-76/002. 

Resource development, coal, natural gas, crude oil, refined 
petroleum products, nuclear energy, and electric power are dis- 
cussed. Topic areas cover such things as production, consumption, 
imports, exports, and reserves. 


45630  (PB—260364) Strategic studies for energy planning and 
management. Final report. (Rice Univ., Houston, Tex. (USA). Dept. 
of Mathematical Sciences). Jun 1976. 88p. NTIS, PC A0S/MF AOI. 

Game theory, the mathematical modeling of conflict between 
various players, has great potential in analyzing the many different 
strategies and outcomes of the energy situation. This theory forms 
the basis for the four reports included in this document: (1) Roles for 
Game Theory in Energy Planning and Management, (2) A Game 
Theoretic Analysis of Alternate Source Development, (3) Maximiza- 
tions of Total Profits Attending Exploitation of Finite Resources, 
and (4) A Note On Intertemporal Game Models of Energy, Ex- 
change, and Economic Growth. 


45631 (TID—27521) Energy advisory service. Second quarterly 
report, September 1, 1976—November 30, 1976. Shelley, E.F. (New 
York Inst. of Tech., Old Westbury (USA). Center for Energy Policy 
and Research). 10 Dec 1976. Contract EY-76-S-02-2977. 1lp. Dep. 
NTIS, PC A02/MF AO1. 

Energy conservation tips are being dispensed by telephone, 
television and mail service from the New York Tech Energy Hot 
Line. It is service of the Center for Energy, Policy and Research of 
the New York Institute of Technology, Old Westbury, N.Y. and is 
under contract with the US ERDA. Information on energy conser- 
vation and management, energy policy and legislation, and solar 
energy are available from telephone number (576) 686-7744. The 
activities to Dec. 31, 1976 are summarized. (MCW) 


SYSTEMS STUDIES AND TOTAL ENERGY 


REFER ALSO TO CITATION(S) 45294, 45688, 45698, 45757, 
45758, 45794 


45632 (ANL—77-XX-71) Financial overview of integrated com- 

munity energy systems. Croke, K.G.; Hurter, A.P.; Lerner, E.; 

Breen, W.; Baum, J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 

ped oot Contract W-31-109-ENG-38. 125p. Dep. NTIS, PC A06/ 
AOl. 

This report is designed to analyze the commercialization 
potential of various concepts of community-scale energy systems 
that have been termed Integrated Community Energy Systems 
(ICES). A case analysis of alternative ICES concepts applied to a 
major metropolitan development complex is documented. The intent 
of this study is twofold: (1) to develop a framework for comparing 
ICES technologies to conventional energy supply systems and (2) to 
identify potential problems in the commercialization of new systems 
approaches to energy conservation. In brief, the ICES Program of 
the ERDA Office of Energy Conservation is intended to identify the 
opportunities for energy conservation in the community context 
through analysis, development, and/or demonstration of: location 
and design of buildings, building complexes, and infrastructure links; 
engineering and systems design of existing, emerging, and advanced 
energy production and delivery technologies and systems; regula- 
tory designs for public planning, administration, and regulation of 
energy-conserving community development and energy services; 
and financial planning for energy-conserving community develop- 
ment and energy supply systems. 


45633 (ANL—77-XX-72) Factors that influence the acceptance 

of integrated community energy systems. Kennedy, A.S.; Tschanz, 

J.F.; lMosena, D.; Erley, D.; Gil, E.; Slovak, P.; Lenth, C.S. (Ar- 
onne National Lab., Ill. (USA)). Jan 1977. Contract W-31-109- 
NG-38. 241p. Dep. NTIS, PC Al1/MF AO1. 

This report is part of a series of studies designed to analyze 
the commercialization potential of various concepts of community- 
scale energy systems that have been termed Integrated Community 
Energy Systems (ICES). The study reported here concerns ways 
that affected individuals and organizations will respond to proposed 
ICES development projects. The intent is an initial examination of 
several institutional sectors that will: (1) anticipate responses that 
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could im; ICES proposals and (2) provide an information base 


a which strategies to address adverse responses can be formulat- 


45634 (FE—2443-1) Using net energy methodology for energy 

planning: tradeoffs of supply vs. end-use technologies. Volume I. Final 

report. (Development Sciences, Inc., East Sandwich, Mass. (USA)). 

La A 1977. Contract EX-76-C-01-2443. 35p. Dep. NTIS, PC A03/ 
AOl. 


This study examines the usefulness of net energy analysis in 
addressing energy research and development alternatives. New Eng- 
land space and water heating are selected as examples, and new 
supply and end-use technologies are quantified according to their 
energy resource requirements. The results of the analysis are used to 
draw three conclusions concerning the conduct of energy-related 
programs: 1. Efforts should be directed toward evaluating complete 
energy systems, consisting of both supply and end use, rather than 
evaluating either supply or end use alone. Similarly, energy research 
planning should consider not only single technologies but also the 
mix of technologies. Thus attention should be paid to the best use of 
natural resources to satisfy needs for space heat, lighting, refrigera- 
tion, etc., rather than to the means of providing or saving intermedi- 
ate energy forms (such as refined oil). 2. Regional characteristics 
strongly affect the performance and practicality of new energy 
options. Consequently, programs must be designed to address energy 
problems at the regional level. 3. Energy analysis provides a narrow- 
er and deepex examination of energy resource effects than does an 
economic analysis and should be used to identify the energy resource 
implications of technological alternatives. 


45635 (ORAU/IEA(M)—77-8) Price indexes for use with CAC 
energy-intensity coefficients. Reister, D.B. (Institute for Energy 
Analysis, Oak Ridge, Tenn. (USA)). Feb 1977. Contract EY-76-C- 
05-0033. 10p. Dep. NTIS, PC A02/MF AO1. 

In net energy analysis, a detailed list of price indexes is 
required to convert from current dollars to 1967 dollars. This paper 
discusses several sources of price indexes, and concludes that the 
most satisfactory source is the Bureau of Labor Statistics publication, 
“Wholesale Prices and Price Indexes”. 


45636 (ORNL/HUD/MIUS—24) Technology assessment of 
modular integrated utility systems. Volume 1. Summary report. 
Mixon, W.R.; Ahmed, S.B.; Griffith, W.L. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1976. Contract W-7405-ENG-26;HUD- 
68p. Dep. NTIS, PC A04/MF 
AOl. 

The technology under assessment is MIUS, which would use 
an onsite combined package plant, smaller than conventional plants. 
to provide communities of limited size with electricity, heating and 
air conditioning, water and waste treatment, and waste disposal. The 
MIUS is modular in that it can be located near appropriate users in 
phase with the actual demands of community development or rede- 
velopment. It employs an integrated systems approach whereby 
some resource requirements of one service are met by using the 
effluent of another. Contrary to the implication of its title, the 
assessment does not focus on technology but rather on the conse- 
quences of its application. Simply stated, the objective was to 
identify and evaluate the consequences of the widespread utilization 
of MIUS to the year 2000. MIUS is proposed for use in place of 
conventional utility systems to serve a limited number of new 
residential-commercial developments. Thus the approach was to 
conduct a comparative analysis of MIUS vs. alternative convention- 
al utility system impacts. This assessment is published in two vol- 
umes in order to best serve a wide range of interests. This volume 
contains the summary section, which briefly describes the MIUS 
concept, the assessment task, MIUS and conventional utility system 
technologies, potential MIUS applications and market, and expected 
impacts by category. Impact categories include resources, economic, 
environmental, psychological/social, national goals and policies, in- 
stitutional and demographic. Volume 2 (published separately as 
ORNL/HUD/MIUS-25) contains the detailed data and analyses in 
several sections, which generally correspond to the procedural 
method employed. Major topics include description of technologies, 
—~ assumptions, identification of impacts, and impact 

ysis. 


45637 (ERDA-tr—287) Energy documents 12: report from the 
Research Commission on the use of heat. (Ministere de I'Industrie et 
de la Recherche, 75 - Paris (France)). 1976. Translation of French 
report. 33p. Dep. NTIS, PC A03/MF AO1. 

During its first parliamentary session in 1975, the Ministry of 
Industry announced the creation of a Commission to study the use of 
heat; the Commission was established officially on Oct. 31, 1975. 
One of the prime interests of the Commission, as reflected in this 
report, is the use of released thermal products in electricity genera- 
tion and the combined generation of electricity and heat. 


45638 Principles of energy analysis. PF. 
Univ., Milton Keynes, Eng.). pp 715-737 Peg of Se 
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conversion. Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1976). 

The aim of this paper is to introduce a number of i 
perspectives into the consideration of energy questions. The author 
explains why energy analysis is worthwhile and shows how the 
results can be incorporated in more conventional techniques of 
evaluation. He takes issue with the conventional economic view that 
all the information needed to resolve a production or consumption 
choice is contained in prices. He compares energy analysis with 
economic analysis. Energy analysis is a descriptive method while 
economic analysis is an evaluative method. Energy analysis attempts 
to tell what will happen to energy consumption if certain choices are 
made; economic analysis tells which option to choose. A refined 
descriptive tool is presented to discuss these issues, and some general 
applications are cited. (MCW) 

45639 Methods of energy analysis. Chapman, P.F. (Open Univ., 
Milton Keynes, Eng.). pp 739-758 of In Aspects of saa conver. 
sion. Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY. 
Pergamon Press Inc. (1976). 

The author uses his refined energy analysis method to show in 
detail how such analyses can be performed and the types of prob- 
lems involved. The example is the energy analysis of nuclear power 
stations (previously described in New Scientist, 64: p 866, 19th Dec. 
1974). Reliable data are needed on energy and material flows, 
namely: definition of the system being examined, i.e., where is the 
system boundary; attribution of energy requirements to the input of 
the system; and partitioning energy inputs between the outputs of 
joint production processes. The system boundary considered in this 
problem is the geographical boundary of the United Kingdom and a 
convention to consider imports ((actual gross energy requirement 
(ger) of their production in the country of origin)). The attribution of 
energy requirements is partly met in the system boundary, but 
additionally includes the consideration of the ger to be attributed to 
uranium. The final conventional problem is the partitioning of 
energy inputs between co-products and is based on the "conserva- 
tion of ger.” The methods of obtaining ger information are reviewed, 
then nuclear analysis is detailed specifically. (MCW) 
in modelling. Roberts, of 


45640 Energy analysis 
Van Horn, 


In Aspects of energy conversion. Blair, I.M.; Jones, B 
A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976). 

The author first discusses individual factors that must be 
taken into account when contemplating modeling resources in the 
long term; he notes that to provide an adequate model of an 
economy facing progressive resource depletion, it is not enough just 
to know the reserve quantities of metalliferous ores, fossil-fuel depos- 
its, and areas of cultivable land. The probable time path of improv- 
ing efficiencies must be represented. The continuously changing 
character of output must be built into the model, so that instead of 
extrapolating demand on resources to astronomical levels 
within a century or two, the pervasive tendency towards higher 
value per unit mass and per unit energy required is taken into 
account. (MCW) 


45641 Analysis systems. Roberts, F. 
(UKAEA, Harwell, Eng) pp TTY of In Aspects of energy 
conversion. Blair, 1.M B.D.; Van Horn, A.J. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1976). 

This paper illustrates some general features regarding the 
flows of energy through the industrial sector of the UK. It shows the 
newcomer to the field of energy analysis some of the problems that 
are met when studying real-world situations in industry. The exam- 
ples selected come mainly from the more energy-intensive indus- 
tries--iron, steel, cement, and petroleum refining--but a brief exami- 
nation of the motor car industry is included, as being 2 good example 
of a low-energy-intensive industry which consumes a good deal of 
energy in aggregate. It is evident that a single-minded approach 
seeking to minimize all the energy requirements for various industri- 
al process systems would not be acceptable because of various 
interlocking effects with other important aspects of the economy. 


45642 Total-energy cities in mild climates. Reale, F.N.; Dillon, 
T.S. (Monash Univ., Clayton, Australia). Build. Syst. Des.; 74: No. 3, 
14-20(1977). 

In a previous article (Building Systems Design, Aug.-Sept. 
1976), Reale described how a large-scale total energy system which 
employed a centrally located power station could distribute electric- 
ity and low-grade thermal energy in the form of steam or high- 
temperature water to industrial, commercial, and residential consum- 
ers in a city of 100,000 people. This article summarizes the results of 
a feasibility study of such a plant situated in a mild climate of the 
type found in Australia, a large part of the U.S., and Southern 
Europe. 


ENERGY MANAGEMENT AND POLICY 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 44903, 44981, 45630, 45635, 
45640, 45665, 45667, 45676, 45678, 45684, 45701, 45709, 45719, 
45733, 45812, 46335 


45643 (BNWL—2134) Investigation of international energy eco- 
nomics. Deonigi, D.E.; Clement, M.; Foley, T.J.; Rao, S.A. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Mar 1977. Con- 
tract EY-76-C-06-1830. 94p. . NTIS, PC A0S/MF AO1. 

The Division of International Affairs of the Energy Research 
and Development Administration is assessing the long-range eco- 
nomic effects of energy research and development programs in the 
U.S. and other countries, particularly members of the international 
Energy Agency (IEA). In support of this effort, a program was 

designed to coordinate the capabilities of five research ups-- 
Rand, Virginia Polytechnic Institute, Brookhaven National a 
tory, Lawrence Livermore Laboratory, and Pacific Northwest Lab- 
oratory. The program could evaluate the international economics of 

proposed or anticipated sources of energy. This program is designed 
to be general, flexible, and capable of evaluating a diverse collection 
of potential energy (nuclear and nonnuclear) related problems. For 
example, the newly developed methodology could evaluate the 
international and domestic economic impact of nuclear-related 
energy sources, but also existing nonnuclear and potential ener; 
sources such as solar, geothermal, wind, etc. Major items to 
included would be the cost of exploration, cost of production, prices, 
profit, market penetration, investment requirements and investment 
goods, economic growth, oe in balance of payments, etc. In 
addition, the changes in cost of producing all goods and services 
would be identified for each new energy source. PNL developed @) 
a means of estimating the demands for major forms of energy 
country, and (2) a means of identifying results or impacts on A 
country. The results for each country were then to be a to 
assess relative advantages. PNL relied on its 
metric model, EXP R, to forecast the or energy or 
country. (MCW) 


45644 (COO—2865-4) Energy and impacts of policy 


employment 
alternatives. Bullard, C.W. (Council on Environmental Quality, 
Washington, D.C. (USA)). 1977. Contract EY-76-S-02-2865. Tp. 


(CONF-770210—4). Dep. NTIS, PC A02/MF AOI. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

paper summarizes results of energy and employment 

impact analyses performed by the University of Illinois Energy 
Research ranted during the ouied 1970-1977. Results of net energy 
analyses are also incl , and several critical methodological issues 
are discussed. 


45645 (DOT-TST—77-35) Solving public passenger transporta- 
tion problems: a need for policy reorientation. Davis, F.W. Jr.; Oen, 
K. (Tennessee Univ., Knoxville (USA). Transportation Center). Jan 
1977. 34p. NTIS. 

Public transpcrtation has declined because policymakers and 
outdated regulations have restricted the evolution of transportation 
systems which more closely reflect the mobility and lifestyles of 
today. Public policy needs to take a consumer-oriented approach to 
public transportation by recognizing that all consumers do not have 
the same transportation needs and that one or two modes of trans- 
portation cannot satisfy these needs. This report argues that if public 
transportation is to become an efficient method of satisfying the 
transportation needs of a community, a brokerage or consumer- 
oriented approach should be adopted. The transportation broker will 
match specific individual needs with a broad array of transportation 
services, and overcome institutional, legal, and opera barriers 
to the development of new forms o transportation service. 51 
references or footnotes. 


45646 (LA—6687-MS) Time-series profile of urban infrastruc- 
ture stocks in selected boom towns in the Rocky Mountain States. 
Mehr, A.R.; Cummings, R.G. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1977. Contract W-7405-ENG-36. 48p. Dep. NTIS, PC 
A03/MF AO1. 

Investment problems peculiar to boom towns are discussed in 
terms of per capita urban 4 werent (public facilities fur educa- 
tion, fire and police protection, recreation, streets and roads, and 
water and sewage). Measures that can be used to compare and 
determine infrastructure values are discussed, and pertinent data are 
given for each of 26 Rocky Mountain towns. 


45647 (NP—21847) Final report of of 
variables for the California Energy Resources Conservation 

and Development Commission. Kimbell, L.J.; Williams, R.M. (Cali- 
fornia Univ., Los —— (USA)). Jul 1976. 104p. TIC. 

The central purpose of this project was to assist CERCDC in 

their efforts to assess likely values of key variables relating to the 

economies of the U.S. and California. Five tasks are outlined by 
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which the project was undertaken, the UCLA econometric model of 
the U.S. economy being the most widely utilized tool. The informa- 
tion presented includes 23 tables, 6 figures, and 4 charts. 32 refer- 
ences. 


45648 (NP—21916) Assessment of socioeconomic and demogra- 
phic determinants of electrical energy and gas consumption in Califor- 
nia. Volume I. An overview of key determinants: historic patterns. 
Becker, H.S.; Willson, K.H.; Culbertson, L.H.; Kropp, F.G. (Futures 
Group, Glastonbury, Conn. (USA)). Dec 1976. vp. The Futures 
Group, Glastonbury, CT. 

This volume is one of five covering an assessment of trends in 
California that are related to the demand for electricity and natural 
gas. The socio-economic and demographic determinants dealing 
with natural gas and electricity consumption are shown in Appendix 
A of this volume. The determinants are demographics (population, 
households, labor force); economic conditions (personal, business/ 
industrial, governmental); urbanization and land use (housing, busi- 
ness/industrial, transportation); and lifestyles (education, mobility, 
leisure, and recreation). This volume treats each of the determinants 
selected, where historic data were available. It includes an overview 
of socio-economic and demographic conditions in the state over the 
last 25 years, along with a description of how conditions in Califor- 
nia varied from those in the rest of the United States. A section also 
is included which describes briefly how these historic data could 
provide the basis for forecasts. In Chapter 2 each determinant is 
presented in terms of a plot showing its historic values, and project- 
ed values by various sources where such projections were available. 
Appendix B provides data on estimating statewide saturation levels 
of residential electric and gas space heating. Appendix C presents a 
complete bibliography of all material reviewed in performing this 
work, including some reports which were not summarized in 
Volume II as they were not sufficiently germane. (MCW) 


45649 (NP—21917) Assessment of socioeconomic and demogra- 
phic determinants of electrical energy and gas consumption in Califor- 
nia, Volume II. A summary and assessment of recent trend studies. 
Willson, K.H.; Kropp, F.G.; Culbertson, L.H.; Richman, B.M.; 
Becker, H.S. (Futures Group, Glastonbury, Conn. (USA)). Dec 
1976. 131p. The Futures Group, Glastonbury, CT. 

This volume summarizes various reports uncovered in this 
work that in some way include information on the determinants 
investigated—demography, employment, personal wealth, economic 
conditions, housing, lifestyles, and land use. In order to increase the 
utilization of this volume, a detailed index to the indicators covered 
in each of the five volumes is included. This tool serves two 
purposes. The first aim is to aid readers in identifying pertinent 
reports. Readers may quickly scan the determinants covered and see 
which reports deal with them. The second purpose is to point out 
those indicators that are widely covered and those that are not, or 
are even ignored. While this compilation of reports is not exhaustive, 
it does provide well-balanced coverage dealing with 63 reports/ 
studies completed over the past few years. An extensive bibliogra- 
phy is provided in this volume. (MCW) 


45650 (NP—21918) Assessment of socioeconomic and demogra- 
phic determinants of electrical energy and gas consumption in Califor- 
nia. Volume III. A summary of some important trend forecasting 
techniques. Becker, H.S.; Stover, J.G.; Gerjuoy, H.; Gordon, T.J. 
(Futures Group, Glastonbury, Conn. (USA)). Dec 1976. vp. The 
Futures Group, Glastonbury, 

The material presented in this volume summarizes the prima- 
ry features of some of the important techniques which are available 
for projecting or forecasting trends such as those treated in this 
study. It is intended that these summaries provide insight into such 
techniques so that those interested may investigate them further, 
especially by obtaining the references listed in each summary. The 
summary for each technique includes descriptions of the output 
format; input requirements; forecasting period that can be treated; 

rocedure involved in using the technique; major strengths; major 
imitations; initial development and use of the technique; and select- 
ed applications. An introduction treating the nature of trend fore- 
casting and an overview of all the techniques also is presented as a 
vehicle for quick comparison among them. Curve fitting, simulation 
modeling, and event-modified techniques are included. (MCW) 


45651 (NP—21919) Assessment of socioeconomic and demogra- 
phic determinants of electrical energy and gas consumption in Califor- 
nia. Volume IV. Methodology and research needs. Becker, H.S.; 
Willson, K.H. (Futures Group, Glastonbury, Conn. (USA)). Dec 
1976. vp. The Futures Group, Glastonbury, CT. 

This volume spotlights shortcomings in the techniques avail- 
able and those used in this study. It covers deficiencies in existing 
data and in collection, storage, and dissemination of data by the 
public and private sectors. It also treats deficiencies in trend-assess- 
ment techniques, such as those available for evaluating historic 
patterns, for projecting, and for preparing an integrated picture 
when many trends are involved. (MCW) 
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45652 (NP—21920) Assessment of socioeconomic and demogra- 
phic of electrical energy and gas consumption in Califor- 
nia. Volume V. Highlights from interviews. Kropp, F.G.; Willson, 
K.H.; Becker, H.S. (Futures Group, Glastonbury, Conn. (USA)). 
Dec 1976. vp. The Futures Group, Glastonbury, CT. 

This volume presents a summary of highlights from a series of 
27 interviews conducted in California between August 18 and Sep- 
tember 7, 1976. These interviews were focused around 19 socio- 
economic and demographic trends which were judged to be key 
determinants of electrical energy and gas consumption in California. 
The respondents were selected in order to obtain a broad perspective 
of the causes of the historical behavior and the potential future 
behavior of these determinants. People interviewed were from busi- 
ness and industry, retail trade, financial institutions, planing associ- 
ations, academia, public-interest gd and state government. 
Chapter 1 describes the goals of the interviews and the interview 
structure. It also lists the respondents and the determinants covered 
in the interviews. Chapter 2 presents summaries of the results on a 
determinant-by-determinant basis for each respondent. The results 
for each determinant are divided into comments on the past behavior 
of the trend and comments on the potential future behavior of the 
trend. In some cases, such as housing authorizations, comments on 
several determinants were combined or closely interwoven. (MCW) 


45653 (PB—262338) A national program to develop and imple- 
ment technologies appropriate for low-income communities. (National 
Center fer Appropriate Technology, Butte, Mont. (USA)). 7 Sep 
1976. 93p. NTIS, PC AOS5/MF AO1. 
The proposal for a National Center for Appropriate Technol- 
suggests a program of research and development, with a specific 
mission in its first year of developing, modifying, adapting, and 
implementing technologies which can be helpful to poor people. 
Particularly it deais with the problems of rapidly increasing energy 
cost, and with a specific focus on technological support to the CSA 
Weatherization Program. 


45654 Statistical yearbook, 1975: twenty-seventh issue. New 
York; United Nations (1976). 933p. (In English and French). $42.00. 

This is the twenty-seventh issue of the Statistical Yearbook. It 
contains annual data received up to the end of 1975 and in most cases 
covers the last ten years. The tables of the Statistical Yearbook are 
grouped in 27 chapters. The first chapter, entitled “World sum- 
mary”, summarizes the global aggregates divided into geographic 
and economic areas and is intended primarily for users interested in 
the broader world economic aspects correlated to population, na- 
tional income, agricultural and industrial production, energy, exter- 
nal trade and transport. The “World summary” is followed by 
chapters dealing with population and manpower. The subsequent 
chapters on detailed economic statistics show data on production (in 
agriculture, forestry, fishing, mining and quarrying, manufacturing, 
construction), on energy, on trade (internal and external trade), on 
transportation and communications and on total and per capita 
consumption of agricultural products, fertilizers, etc. Summary eco- 
nomic statistics are contained in the next group of chapters. These 
include statistical tables ve to the balance of payments, wages 
and prices, national accounts, finance, budget accounts and public 
debt and development assistance. The last group of chapters relate to 
social phenomena. In the chapter on health, data on hospital estab- 
lishments and health personnel are shown. Regarding housing, the 
number of private households and dwellings, size, density of occupa- 
tion, facilities, etc. are given. These are followed by data on educa- 
tion, science and technology and culture. 


45655 Economics of resource use. Munby, D.L. (Nuffield Coll., 
Oxford). pp 681-688 of In Aspects of energy conversion. Blair, I.M.; 
Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1976). 

Material resources only have value in the place and at the 
time they can be used to meet economic demands. Their value 
depends on the valuation society and individuals put on the final 
services they perform. This depends on such things as the pattern of 
consumption, the technology of a society, and the total costs of 
transforming the material. All costs in the last resort turn out to be 
valuations, the values society or individuals put on the use of all 
these resources (in the wider sense) to provide alternative services or 
benefits. The simplest final breakdown of costs is the traditional 
economists’ division between the costs of land, capital, and labor of 
all kinds, not forgetting the peculiar kinds of labor required to 
organize production at all levels. None of these costs can be taken by 
itself as a final yardstick, much less any other cost, such as ener; 
cost. The author discusses facts known about resources--even wii 
extensive surveys, available resources are not known. He adds that 
“the basic fact is that we live in a world of uncertainty whose future 
we cannot predict with any likely degree of success”. Uncertainty, 
then, is also added to the changing price systems. (MCW) 


45656 Energy and social economics. Gaskin, M. (Univ. of Aber- 
deen, Scotland). pp 689-707 of In Aspects of energy conversion. 
Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1976). 


OCT. 15, 1977 


The author looks at social economics as those economic 
aspects of energy use and energy systems that bear closely on society 
the pattern and development of our industries. In 
implications of energy for living standards, the quantities oiees 
and growth and investment are discussed. On the subject of energy 
and production, the pattern of employment, the location of industry 
and population, and energy developments in remote areas are consid- 
ered. It is concluded that energy systems today neither are, nor show 
any likelihood of becoming, the moiders of industrial geography that 
coal was in the 19th century. Several distinct reasons were advanced 
for this, but the effect of all of them is to cause modern energy 
systems to accommodate themselves to a geographical pattern of 
industry and population which is, or has been, created by other 
forces, not least those of history itself. (MCW) 


45657 Cultural policy for national development. Nsekela, A.J. 
Sci. Public cage 4: No. 1, 68-80(Feb 1977). 

From Symposium on science policy for development; 
London, England (Sep 1976). 

Cultural policy decisions to alleviate poverty in the Third 
World are viewed as a moral obligation on the part of industrialized 
nations to promote an equitable income and service distribution. A 
review of colonialism on the part of the First toward the Third 
World concludes that the export of primary products has failed to 
bring an equal return of industrialization because of the inflated 
prices of manufactured goods and processes. Policies aimed at elimi- 
nating the lack of opportunity in the Third World must attack the 
three areas of poverty, unemployment, and inequality (racial and 
sexual). Economic integration of these nations requires a better 
linkage between natural resources, technology, knowledge, and 
human resources. More attention is needed to the use of national 
resources for the manufacture of products that will be used domesti- 
cally and also exported to international markets. Basic to economic 
development is the raising of the educational, health, and income 
levels of the people. A philosophical program is outlined for devel- 
oping policies that will promote human development. (DCK) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 44789, 44863, 45665, 45702, 
45712, 45828, 46222, 46227, 46279, 46280, 46337 


45658 ale ath Program guide. Fiscal year 1977, 
October 197 1977. (Environmental Protection Agency, 
Washington, D.C. (OBA), Oct 1976. 76p. Environmental Protection 
Agency, Washington, DC. 

An organizational directory of the Environmental Protection 
Agency in fiscal year 1977 is presented, and research and develop- 
ment programs and grants and contract activities are listed. (CH) 


45659 Environmental aspects of energy conversion and use. 
Ducret, C.G. Pp 645-660 of In Aspects eo 2 conversion. Blair, 
I.M.,; Jones, B. Van Horn, A.J. (eds.). ‘ord, NY; Pergamon 
Press Inc. (1976). 
The author summarizes the paper in nine conclusive remarks: 
(1) energy is a normal constituent of the environment but, in excess, 
is detrimental to the environment and to man; (2) man has at his 
i a wide variety of energy resources, limited and almost 
unlimited; (3) most energy sources are more or less clean as long as 
they are used on a reasonably small scale; (4) man tends to choose 
for the future development of his civilization sources of energy that 
are limited, nonrenewable, and not included in the normal energy 
flow through the environment; (5) man uses large amounts of these 
nonrenewable energy sources for producing environmentally expen- 
sive electricity which he uses only in very limited amounts for 
purposes that only electricity can meet; (6) the planet's climatic 
balance has a limited acceptance capacity and, therefore, the extent 
of the use of energy sources not normally included in the energy 
flow through the environment is necessarily limited; (7) man is 
proliferating very rapidly when the feeding capacity of his planet is 
tly growing less rapidly, and more and more energy is 
required for increasing or sustaining the production of crops; (8) a 
general energy policy should be oriented towards a strategy aiming 
at using the 1 watt/m? acceptance capacity of the environment 
wisely; it should be used for emergency purposes, particularly the 
development of developing countries; and (9) it would be advisable 
to concentrate research on better utilization of currently available 
energy resources and on development of renewable energy sources 
that are included in the normal energy flow through the environ- 
ment. These, if properly harnessed, will certainly not modify in any 
way the climatic balance nor ever, obviously, be exhausted. (MCW) 


ENERGY MANAGEMENT AND POLICY 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 45640, 45655, 45689, 45690, 
45696, 45701, 45702, 45705, 45706, 45725, 46279, 46710, 46711 


45660 tng Economic factors in the optimal depletion of 
resources. Peterson, R.E. (Hawaii Univ., Honolulu (USA)). Mar 
1975. 23p. NTIS, PC A02/MF AOl1. 

Replenishable and nonreplenishable resources are exhaustible, 
and even finite nonreplaceable resources can have infinite economic 
lives. Ecological equilibrium, in which total recruitment of new mass 
is equal to the harvest rate, is relevant to both types of resources. 
The rate of use of existing stock is the intensive margin, and 
investment in renewal through exploration and development repre- 
sents the extensive margin. Both the rate and level of recovery are 
influenced by the economic motivation of the resource owner to 
maximize the present value of the resource. This report analyzes the 
economic factors of depletion. 


45661 Demand for nonfuel minerals and materials by the United 
States energy industry, 1975-99. Albers, J.P.; Bawiec, W.J.; Rooney, 
L.F. U.S., Geol. Surv., Prof. Pap.; No. 1006-A, 1-22(1976). 

Large amounts of certain nonfuel mineral raw materials are 
needed to attain U.S. energy goals 1975-90 as projected by the 
Federal Energy Administration's Project Independence Blueprint 
‘business-as-usual’ scenario. Estimates of nonfuel mineral raw-materi- 
al requirements for modular units of fossil fuel, geothermal, hydro- 
electric, nuclear, and solar energy production in this report permit 
computation of total material requirements for other scenarios. Mini- 
mum estimates of nonfuel mineral raw-material requirements for all 
energy types 1975-90 indicate that concrete and iron are needed in 
the largest tonnages, but that substantial quantities of other materials 
such as aluminum, barite, bentonite, manganese, and nickel must also 
be available if the United States is to attain energy independence by 


1990. 39 refs. 
= Supply of nonfuel minerals and materials for the united 
states energy industry, 1975-90. Goudarzi, G.H.; Rooney, L.F.; 
Shaffer, G.L. U.S., Geol. Surv., Prof: Pap.; No. 1006-B, 1- 39(1976). 
Current plans to expand the Mam. wtherwed and production of 
energy in the United States depend upon the availability of large 
quantities of mineral raw materials and the capability of industry to 
produce them. In general, the U.S. mineral industry is believed 
capable of meeting demand posed by increased energy ——. 
In recent decades, however, the United States has 
importer rather than a net exporter of minerals, and its smpennd 
energy independence cannot be predicted blindly on an assumed 
infrastructure of mineral independence. Domestic reserves and re- 
souces of some mineral commodities are unknown or poorly known, 
and those of others are inadequate to satisfy the projected or even 
the present demand. This report focuses attention on those critical or 
basic commodities whose supplies might be severely stressed by an 
acceleration in energy development and production. 23 refs. 


45663 Polar energy resources potential. Report prepared for the 
en U.S. House of Representatives, 
Ninety-Fourth Congress, Second Session by the Congressional Re- 
search Service, Library of Congress. Washington, DC; Committee on 
Science and Technology (1976). 187p. GPO. 

The ~—e covers both Antarctic and Arctic energy resources 
including oil, coal, natural gas, hydroelectric power, geothermal 
energy, oil shale, uranium, solar energy, and wind power. The 
environment, geology, topography, climate, and weather are also 
treated. Consideration is given to the international relations involved 
in energy resource exploitation in both polar regions, and the tech- 
nologies necessary to develop polar resources are discussed. The 
potential resources in each area are described. Resource potentials 
south of 60 degrees in Antartica and north of 60 degrees in the 
Arctic are summarized. (MCW) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 45672, 45673, 46280 


Development Administration 


proceedings: Energy 
Research and public meeting, The Mid- 
west Perspective’. Creating energy choices for the future. (Energy 
Research and Development Administration, Washington, De 
(USA)). 1976. 63p. (CONF-7606137—). Dep. NTIS $4.50. 

From 4. public meeting on a national plan for energy re- 
search, development, and demonstration; Chicago, Illinois, United 
States of America (USA) (21 Jun 1976). 

Shortly after the publication of ERDA-48, A National Plan 
for Energy Research Development and Demonstration: Creating 
Energy Choices for the Future, the Energy Research and — 
ment Administration (ERDA) held two regional meetings to pro 
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the public with an opportunity to exchange information and opinions 
about Federal energy RD and D planning. To obtain similar evalua- 
tion of and comments on ERDA 76-1 (an updated version of the 
plan), ERDA held a second series of regional meetings. The need for 
these meetings is based on the belief that the nation as a whole will 
make the ultimate decisions about the amount of energy to be 
consumed in the country and the technologies to be employed in the 
nation’s energy future. At this meeting in Chicago, Illinois, the states 
involved were Illinois, Indiana, lowa, Kansas, Michigan, Minnesota, 
Missouri, Ohio, West Virginia, and Wisconsin. The agenda, drawn 
up with the aid of a regional steering committee to reflect the major 
concerns of this region, focused on the nuclear fuel cycle; coal and 
synthetic fuels utilization; biological and environmental risks; solar, 
geothermal, and advanced energy systems; energy conservation; and 
government, industry, and the public interest. Numerous issues were 
defined and discussed in each of these areas, and a range of impor- 
tant, and often conflicting, opinions was expressed on energy plan- 
ning, funding priorities, and Federal-regional coordination. These 
opinions and viewpoints are summarized. 


45665 (NP—21899) Montana energy research: summer 1976. 
Nybo, J.H.; van Hook, K.A. (Montana Energy Advisory Council, 
Helena (USA)). Sep 1976. 110p. Montana Energy Advisory Council, 
Helena. 

The main purpose of this project is to see that research results 
are made available to state government planners and decision makers 
in time and form that permit effective utilization; and that eye 
and proposed research is designed and carried out in their view wi 
the benefit of their perspectives and needs. After a description of 
MEAC'’s Coordination Program, The Research Information System, 
and a research funding breakdown, data in 16 research areas are 
furnished where applicable. The following are supplied for each 
project: title, principal investigator, lead agency, status, funding, 
time frame, sponsor, and abstract. Projects are categorized thus: air 
quality/meteorology; alternative sources; biological; coal; econom- 
ics; energy policy; environmental impact statements; geology and 
soils; governmental studies; land; oil, gas, electricity, and uranium; 
population/demographic; resource allocation; sociological studies; 
water quality; and water use/supply. (MCW) 


45666 (PB—259605) A national program of agricultural energy 
research and development. The current situation. The plan. Recom- 
mendations for the future. (National Task Force on Agriultural 
Energy Research and Development (USA)). Sep 1976. 102p. NTIS, 
PC A06/MF 

This report of a study of agricultural energy research and 
development in the United States is a review of present status, with 
recommendations concerning future alternatives. It presents a na- 
tional program of agricultural energy R and D. 


45667 (PB—263543) An analysis of federal R and D funding by 
function, fiscal years 1969—1977. Final report, 1969—1977. (National 
Science Foundation, Washington, D.C. (USA)). Sep 1976. 89p. 
(NSF—76-325). NTIS, PC A0S/MF A0O1. 

See also PB—243104. 

This report, the sixth in an annual series, measures Federal 
agency support of R and D programs in terms of 15 functions and 34 
subfunctions for the 1969-77 period. A total of 395 programs and 
program areas are identified and classified within the function struc- 
ture by the primary purpose of the program. The absolute and 
relative amounts directed to each area are shown with the current 
distribution compared with earlier distribution to show changes in 
priorities. The chief function areas in 1977 were national defense, 
si , health, and energy conversion and development. The first 
three of these have been the leading functions throughout the 1969- 
77 period. Most rapid growth, however, has been shown by energy 
development and conversion; environment; natural resources; and 
science and technology base, among the major functions. Health has 
shown a fairly —_ growth rate and national defense a relatively low 
one. Space has shown a decrease over the 1969-77 period, the only 
function with a long-range decline. 


45668 Public role in energy research and t. Tilton, 
J.E. (Pennsylvania State Univ., University Park). pp 99-129 of In 
Energy supply and government policy. Kalter, R.J.; Vogely, W.A. 
(eds.). Ithaca, NY; Cornell University Press (1976). 
Government-sponsored energy research and development 
programs should generally be carried out in conjunction with energy 
policy. Because of the inefficiencies and complexities of government 
Pee gan. yo in these areas, alternate instruments need to be identi- 
ied and evaluated before project-funding decisions are made. Public 
concern tends to focus on the prices of large corporations and on 
shortages that have been due more to inadequate plant, equipment, 
and manpower than to depleted resources. This focus may create 
public overreaction and result in too great a dependence on govern- 
ment regulation and funding. This could lead to a disproportionate 
amount of public funding for energy and an inefficient use of energy 
during a buildup period if so many companies and trained people are 
cK that they exceed the optimum level of energy production. 
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45669 ERDA’s energy activities. White, P.C. (Energy 
Research and ae Administration, Washington, DC). Envi- 
ron. Sci. Technol.; 10: No. 8, 746-750(Aug 1976). 

Highlights of the direction of ERDA’s fossil fuel activities are 
reviewed. Synfuels from coal and enhanced methods to recover oil, 
natural gas and oil shale may be competitive and socially table 
options to alternative energy sources in the not-too-distant future. 
The coal conversion and utilization effort is directed toward demon- 
strating second-generation technology on a near-commercial scale in 
the early 1980°s. A variety of processes is being developed to 
convert eastern and western coal to liquids and gases. In the area of 

troleum and natural gas ERDA's efforts are directed toward 
increasing the production of oil and gas by advanced production and 
recovery techniques and toward improving the efficiency of petro- 
leum use and re-use. Careful planning and long-term commitment by 
both the im and industry are essential to the attainment of 
energy self-sufficiency. (RAF) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 45084, 45094, 45098, 45138, 
45139, 45140, 45149, 45150, 45151, 45152, 45153, 45154, 45155, 
45156, 45157, 45158, 45161, 45174, 45175, 45198, 45489, 45494, 
45500, 45537, 45639, 45735 


45670 Nuclear energy and public policy issues. O'Leary, J.F. 
(Federal Energy Administration, Washington, DC). pp 235-254 of In 
Energy supply and government policy. Kalter, R.J.; Vogely, W.A. 
(eds.). Ithaca, NY; Cornell University Press (1976). 

Public policy and recent scientific discovery combined to 
make nuclear energy a major technology in a short time span 
because there was a joint government-industry effort to achieve 
peaceful commercialization. Current policy issues stress safety, safe- 
guards, and storage and are felt to be best met by allowing the 
United States to proceed with the nuclear option. Economics has 
been used to justify government involvement in research and devel- 
opment programs, but raises the question of Federal influence on 
interfuel competition. As other energy sources are developed, it will 
be important to question the appropriateness of the government 
acting as a promoter and partner with industry. Regulatory issues 
raise the questions of whether the government is warranted in 
shifting licensing practices by such ways as helping to improve plant 
reliability or by shortening the construction cycle. Other issues 
include financing assistance, liability insurance, reactor safety, waste 
disposal, and proliferation. The breeder reactor incorporates most of 
these issues and will require an expanded public understanding to 
overcome the distrust that developed during early nuclear energy 
debates. (DCK) 


45671 Distrust of nuclear power. Hohenemser, C.; Kasperson, 
R.; Kates, R. (Clark Univ., Worcester, MA). Science; 196: No. 4285, 
25-34(1 Apr 1977). 

A historical development of public opinion regarding the 
safety of nuclear power is provided. A comparison of the risks from 
hydroelectric, coal, and nuclear electric power technologies are 
presented. Industrial fatality risks for nuclear reactor accidents are 
compared with risks for various other causes of accidental death. A 
discussion of possible plutonium proliferation includes a tabulation of 
the amount of plutonium production for 1975 for about twenty 
(DDA) and a discussion of consequences of exposure to plutonium. 

A 


CONSERVATION 


REFER ALSO TO CITATION(S) 44863, 45632, 45633, 45636, 
po — 45686, 45687, 45755, 45761, 45770, 45780, 45785, 
, 4 


45672 (CONF-770305—P1) Energy Conservation R and D Ob- 

papers. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Conservation Research and Technology). 1977. 136p. Dep. NTIS, 
PC A07/MF 

From Energy conservation research and development objec- 
tives workshop; San Diego, California, United States of America 
(USA) (6 Mar 1977). 

ERDA'’s Division of Conservation Research and Technology 
(CONRT) is conducting a series of Energy Conservation R and D 
Objectives Workshops to obtain comments from the general public 
and private industry on the CONRT program and its — 
process. This document was prepared to familiarize participants wi 
some of the issues that were slated for discussion at the workshops. 
Included are: an overview of the energy problem and the roles of 
public and private sector R and D activities; a summary of the 


OCT. 15, 1977 


CONRT Planning Process by which CONRT selects and evaluates 
PB rojects and the role workshops P ny in that process; the national, 

RDA, and CONRT objectives that guide Federal energy R and D 
activities; a discussion of some of the socio-economic factors that 
affect energy R and D activities; an e le of the type of discussion 
that might occur at a workshop; coubalenl papers on combustion and 
fuels technology, heat cycles, and supporting technologies; and a 
from oil and natural gas to 
alternate fuels. (LCL) 


45673 (CONF-770305—P2) Energy Conservation R and D Ob- 
jectives Workshop. Volume 2. Summary. Monetta, D.J. (ed.). wg 4 
Research and Development Administration, Washington, D. 
(USA). Div. of Conservation Research and Technology). 1977. OP. 
Dep. NTIS, PC A03/MF A0O1. 

From Energy conservation research and development objec- 
tives workshop; San Diego, California, United States of America 
(USA) (6 Mar 1977). 

ERDA’s Division of Conservation Research and Technolo; 
(CONRT) sponsored the first of a series of Energy Conservation 
and D Objectives Workshops in San Diego, California, from March 
6 to 8, 1977. This meeting had two primary objectives: to test a new 
method of gathering information for CONRT's planning process 
and, to the extent that the first objective was achieved, to actually 
gather information for CONRT'’s current planning process. For this 
experiment, CONRT and the Coast Community College District, the 
local host of the workshop, assembled representatives from ERDA, 
industry, the academic community, and the general public to discuss 
and critique CONRT's activities and planning process. Participants 
met in general sessions and in three smaller panels devoted to 
specific areas of interest to CONRT. The first workshop proceed- 
ings are described, the results are summarized, and major conclu- 
sions and reco; tions are presented. 


45674 (COO—2831-1) eee Se future government- 
energy conservation research in the paper 
and steel perme Pram Nydick, S.E.; Danley, J.B. (Thermo Electron 
Engineering Corp., Waltham, Mass. (USA)). Aug 1976. Contract 
EY-76-C-02-2831. 168p. Dep. NTIS, PC A08/MF AOI. 

Based upon a previous study for the National Science Foun- 
dation, “A Study of Improved Fuel Effectiveness in the Iron and 
Steel and Paper and Pulp Industries,” research and development, 
pilot-plant testing, demonstration testing, and information-dissemina- 
tion programs or fuel-conserving process options for these two 
industries are suggested, which warrant support by the U.S. Energy 
Research and Development Administration by virtue of their poten- 
tial attractiveness to industry and cost/benefit to the nation. 


(COO—2852-2) Development of an industry-government 
cooperative energy conservation program for small manufacturers: 
phase I. Final report, Project 8978. Fejer, M.E.; Ketels, P.A. (Insti- 
tute of Gas Technology, Chicago, Ill. (USA)). Nov 1976. Contract 
EY-76-C-02-2852. 28p. Dep. NTIS, PC A03/MF AO1. 

The ultimate objective of this program is to determine the 
industrial energy conservation measures for small manufacturers that 
are practical, specific, rapidly implementable, and of reasonable cost. 
The approach being taken in this program is one in which the trade 
associations representing the various small manufacturers agree to 

cooperate in providing the necessary contacts and data for evaluat- 
ing their respective industries. The program is divided into three 
phases, and this is the final report for the first phase. The objective 
of this phase was to seek the participation of the trade associations in 
the next two phases. At the conclusion of this phase, eight associ- 
ations had volunteered to participate. These include: Aluminum 
Recycling Association; American Die Casting Institute; American 
Foundrymen’s Society; Forging Industry Association; Glass Crafts 
of America; Metal Treating Institute; Non-Ferrous Founders Soci- 
ety; and The Fertilizer Institute. 


45676 (NP—21857) Social aspects of energy conservation. Study 
module IB final report. Olsen, M.E.; Goodnight, J.A. (Battelle 
Human Affairs Research Center, Seattle, Wash. (USA)). 1977. 175p. 


S. 
licy of increased energy conservation in the future, a 

ae 3 of crucial questions and issues concerning the implementa- 
tion and possible consequences of that policy would immediately 
arise. The purpose of this study is not to evaluate the desirability of 
energy conservation as a public policy, but rather to analyze various 
strategies for implementing an energy conservation policy if desired, 
as well as some potential social implications of such a policy. More 
specifically, the four parts of this report (a) summarize the existing 
social scientific knowledge about the extent to which people are now 
ing energy conservation; (b) sketch nine social and psycho- 
sere theories of behavior relevant to the problem of implementing 
the imple- 


energy conservation; (c) examine four basic dimensions 0 
mentation process and evaluate the relative effectiveness of six 


alternative strategies for promotin 


increased energy conservation; 
and (d) explore several possible lications of 


-term social imp 
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widespread energy conservation if it were adopted as a public 
policy. 137 references. (From Executive Summary) 


45677 (NP—21971) Study of energy conservation potential in the 
California canning industry. (Electric and Gas Industries Association, 
San Francisco, Calif. sr Dec 1976. 130p. California Energy 
Resources Conservation and Development Commission, Sacramen- 
to. 

The purpose of this report is to show managers in the canning 
industry where to begin and how to proceed in the task of maximiz- 
ing energy savings while minimizing cash outlay. One 10,000,000 
case-per-year mixed-product canning plant and one 5,000,000 case- 
per-year mixed-product canning plant were selected for energy 
conservation cost-payout analysis. First, a brief walk-through was 
made of each plant; then, a preliminary energy survey questionnaire 
form was drafted by experts in various engineering disciplines. 
Completion of this questionnaire defines where energy is being 
consumed, in what quantities, and with what costs. Next, the energy 
experts made a detailed survey of each plant, recording any energy 
conservation steps that could be taken. These data were then evalu- 
ated for cost payouts, ignoring the effects of inflation and interest 
rates. Recommendations were then divided into three categories 
based on the time required to implement them and are presented in 
this report, first in summary form and then in full description, for 
each plant separately. Highest payouts were for boiler combustion 
tune-ups and turning off unnecessary lighting. Steam leak plugging 
and steam piping insulation also had one year or less payouts. Most 
of the highest payouts were for short-implementation time items. 


45678 (PB—260632) A guide to reducing energy-use budget 
costs. (National Association of Counties, Washington, D.C. a 
Nov 1976. Contracts FEA-CO-12-60505-00;FEA-CO-12-60509. 

95p. NTIS, PC A05/MF AOI. 

Prepared in cooperation with National League of Cities/U.S. 
Conference of Mayors, Washington, D.C. 

This report provides city and county governments with 
straightforward, practical information needed to reduce energy costs 
and save taxpayers money. Local government officials will find the 
basic ‘whys,’ ‘how-to's,’ and ‘by whoms’ of successful energy man- 
agement carefully spelled out, so that specific programs can be 
selected and tailored to a specific community. 


45679 Energy conservation and government influence on energy 
use. Balogh, L. pp 803-812 of In Aspects of energy conversion. Blair, 
1.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1976). 

The ability of government to influence energy use is, in the 
last resort, a question of persuasion. The success or failure of efforts 
will depend on the actions of individual consumers and their willing- 
ness to adjust, but energy saving cannot do more than make a useful 
contribution to reducing the cost of oil imports and a considerable 
challenge will be faced in maintaining the momentum of what has 
been done so far. The forces which have brought energy conserva- 
tion back into the limelight are, nevertheless, likely to be here far 
into the future. There is no doubt that governments from now on 
will take a much keener interest in their influence on energy use. 


45680 TVA seek to reduce energy waste. Turner, S. 
(Tennessee Valley Authority, Chattanooga). Public Power; 35: No. 2, 
16-18(1977). 

The Tennessee Valley Authority (TVA), largest power 
system in the country, has embarked on a series of public education 
workshops and demonstrations on conservation similar to those held 
over a generation ago to teach people how to use their new 
electricity. Today's programs concentrate on managing consumption 
to reduce waste and conserve resources. A demonstration winteriza- 
tion program for electrically heated homes of low-income families 
will involve over 1000 homes in the TVA area. Promotion of heat 
pumps and the “Super Saver Home” specifications are geared to the 
more efficient use of energy. TVA also offers consultants to busi- 
nesses, industry, and the schools. Educating teachers and young 
people to understand the principles and techniques of conservation is 
a major part of the program. Adult education includes practical help 
in home repair, meter reading, and proper use of equipment. Esti- 
mates of about 18 billion kilowatt hours per year in conservation 
savings are projected for 1986 by TVA. (DCK) 


45681 Energy manager's handbook. Payne, G.A. Guildford, 
a IPC Science and Technology he a Ltd. (1977). 154p. 
5.00 


The handbook provides sufficient guidance on the principles 
involved for readers to tailor a program to meet their own require- 
ment. The following chapters are included: Energy Conservation; 
Management of Energy; Delivery, Storage, and Handling of Fuels; 
Boilers; Furnaces; Heat Distribution and Utilization; Industrial 
Space Heating; Electricity; Services; and Road Transport. (MCW) 
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SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 44876, 44903, 44904, 45634, 
45643, 45663, 45700, 45703, 45704, 45706, 45710, 45714, 45722, 
45723, 45725, 45726, 45727, 45737, 45756, 45757, 45758, 45759, 
45783, 45784, 45810 


45682 (BNL—21920) Residential energy demand analysis: data 
and methodology. Marcuse, W.; Carhart, S.C.; Mulherkar, S. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Oct 1976. Contract EY- 
76-C-02-0016. 35p. (CONF-761 167—1). Dep. NTIS, PC A03/MF 


AOl. 

From Joint national meeting of Operations Research Society 
of America and the Institute of ieiemmeienes Sciences; Miami, Flor- 
ida, United States of America (USA) (3 Nov 1976). 

The Brookhaven Reference Energy System and Optimization 
Model has been used for technology assessment and policy analysis 
by the Energy Research and Development Administration. Most 
supply technologies and end-use conversion devices are character- 
ized in the model. Extension of the model to incorporate a more- 
detailed characterization of end-use devices, utilizing systems (e.g., 
housing type and class of insulation), and use factors is needed to 
assess conservation R and D options. This paper describes the first 
stage of these extensions to energy end-use demands in the residen- 
tial sector. Upon completion of this work, extension to commercial, 
industrial and transportation sectors will be pursued. 


45683 (BNWL-SA—6029) Our energy future: where is reality. 
Widrig, R.D. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Nov 1976. Contract E(45-1)-1830. 12p. (CONF-761171—1). 
Dep. NTIS, PC A02/MF AOl1. 

From National Science Teachers Association conference; Se- 
attle, Washington, United States of America (USA) (5 Nov 1976). 

The energy future will be affected by decisions made in the 
next few years. The author speaks on the reality of the future, 
specifically for electric power generation in the Northwest United 
States. His four main thoughts are: decisions made today will stand 
for ten years or more and are irreversible; only coal and nuclear are 
options available in the Northwest; coal and nuclear must be utilized 
to alleviate power outages leading to rationing and allocation mea- 
sures; and conservation of electricity will benefit all. After summing 
up all issues involved with these thoughts, the author told the 
teachers at the conference that they were obligated to dicey youth 
to participate knowledgeably in this decision process. ( 


45684 (EPRI-EA—433(Vol.2)) Fuel and energy price forecasts. 
Final Report. Volume II. Data base. (Stanford Research Inst., Menlo 
Park, Calif. (USA)). Feb 1977. 309p. Dep. NTIS, PC Al4/MF AOl. 
This document describes the complete data base for the SRI 
Energy Model as of August 1976. There are seven sections in this 
volume: (1) Introduction; (2) The Energy Network: a detailed dis- 
cussion of the network used in the SRI energy model to describe the 
production, processing, transportation, and end-use consumption of 
energy materials; (3) Process Economics: focusing on the economics 
of energy conversion processes that require at least one fuel as a 
primary feedstock and produce at least one primary energy product 
and end-use conversion, (4) Primary Resource Supply: a description 
of how the relationship between the marginal cost of primary 
sources (excluding economic rent) and cumulative production of 
these resources—coal, domestic crude oil, natural gas, imported oil 
and gas, nuclear fuel, shale oil, geothermal, biomass, and hydro- 
pie developed; (5) Initial Energy Balances: specification of 
Ow at each mode of the network in energy balance required by the 
SRI Energy Model; (6) End-Use Demand: describes a model used to 
project usable energy (end-use) demand as a function of usable 
energy prices (marginal costs) and other variables such as GNP or 
economic activity by sector, population growth, and mandatory or 
technologically induced changes in ener, rey use; and (7) Additional 
Model Features: describes six features of the SRI National Energy 
Model pertaining to the dynamics of the energy market, namely: 
pricing using present value, shutdown and expansion (inertial), eco- 
nomic rent, market share, behavioral lags, and secondary materials. 


(NP—21858) Perspective for energy development policy 
in Kentucky. Project No. SFRC-IGA-05. CF. 
(Kentucky Univ., Lexington (USA). Office of — Develop- 
ment and Government Services). Jun 1976. 20p. T 

Risks attached to reliance on foreign = Aa argue for signifi- 
cant modification of the delivery system for energy within the next 
five to ten years. Modification--that is, the development of a new 
delivery system--will require very substantial investments of capital, 
investments that will involve payout periods of 20 to 30 years. 
However, policy making at the Federal level seems to suffer from a 
lack of long-term perspective about changes that may need to be 
made in the energy delivery system. The need is for new dimensions 
to the delivery system to reduce reliance on remote sources of oil 
and gas and to develop sources of supply within Kentucky, particu- 
larly through conversion of coal to environmentally acceptable fuels, 
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including coal-derived gas to meet industrial and commercial needs. 
Also, there is need (assuming a doubling of energy usage in 25 years) 
for a 500 percent expansion of the delivery system for electricity in 
Kentucky. This, in turn, implies need for expansion of the system for 
delivery of coal within the state. The demand for and supply of 
electricity in Kentucky should be projected as far into the future and 
in as much detail as can be done with a reasonable degree of 
confidence. The significance of natur*! gas to industrial expansion in 
Kentucky should be analyzed also. As the state is already committed 
to projects that could lead to large-scalegasification and liquefaction 
facilities, more active pursuit of low-Btu projects in the near future 
may be timely. In the structuring of energy policies, the next step 
might well be some new initiatives to find regional bases for joint 
efforts by the states that share common opportunities ane common 
problems. 


45686 (NP—21881) Energy shortage contingency plan: summary 
of recommendations. (California Energy Resources Conservation and 
Development Commission, Sacramento (USA)). 7 Jan 1976. 6lp. 
California Energy Resources Conservation and Development Com- 
mission, Sacramento. 

A plan has been formulated by the ERCDC that meets the 
requirements of Chapter 8 of the Warren-Alquist State Energy 
Resources Conservation and Development Act of 1974. The plan 
provides for measures to curtail demand for nonessential uses of 
energy during periods of energy shortages. Measurement of the 
shortage is discussed. Supply options, demand reduction options, and 
enforcement methodology are discussed for electric power, petro- 
leum, and natural gas. The coordinated Federal Allocation/Ration- 
ing Plans are discussed for petroleum. Pre-emergency plans and legal 
authority aspects are given. (MCW) 


45687 (NP—21882) Energy shortage contingency plan: legislative 
and operational requirements. (Little (Arthur D.), Inc., San Francis- 
co, Calif. (USA). Western Div.). 22 Dec 1975. 58p. California 
Energy Resources Conservation and Development Commission, 
Sacramento. 

The Energy Shortage Contingency Plan addresses itself to 
short- to medium-term energy shortages. The Plan attempts to — 
demand for energy into balance with supply in a manner whic 
imposes the least burden on society. On an overall basis, the contin- 
gency planning process is as follows: as an ongoing activity, the 
California energy supply-demand situation will be monitored; on the 
basis of available information, periodically, an assessment will be 
made whether a shortage for any fuel type exists; if a shortage exists, 
measures affecting the supply of and demand for energy will be 
considered to bring supply and demand into balance; voluntary 
actions will first be requested of the public with the understanding 
that if such actions are not taken, or are insufficient, stringent 
measures requiring mandatory compliance and entailing penalties for 
non-compliance will be invoked; if voluntary actions fail, or are 
insufficient, to bring energy supply and demand into balance, a 
declaration of state-of-emergency will be considered. (A declaration 
of an emergency by the Governor will enable enforcement of 
mandatory provisions of supply and demand measures.); and recom- 
mended or required actions will be rescinded as a shortage is 
assessed as being reduced. sa legal aspects, and implementa- 
tion are summarized. (MCW 


45688 (NP—21890) lll shortage contingency (Califor- 
nia Energy Resources Conservation and Development Commission, 
Sacramento (USA)). 31 Oct 1975. vp. TIC. 

The following information is contained in eight chapters of 
this technical appendix: Energy Structure And Savings Calculations; 
Energy Savings Adjustment Factors; Energy Use Accounts; An 
Input-Output Programming Analysis of California Energy Demands; 
Environmental Considerations Under Severe Energy Shortage Con- 
ditions; The Mandatory Petroleum Allocation Program; ERCDC 
(Icy. and Interrogatories; and Standard Industrial Classification 


45689 (NP—21894) Montana historical energy statistics. Wheel- 
ing, T. (Montana Energy Advisory Council, Helena (USA)). Sep 
1976. 135p. Montana Energy Advisory Council, Helena. 

This document was prepared to assemble a comprehensive set 
of historical energy statistics for the State of Montana. Significant 
volumes of natural gas and crude oil, as well as massive deposits of 
sub-bituminous coal and lignite, are known to exist beneath much of 
the state. Coal accounts for over 99 percent of the known fossil-fuel 
reserves in Montana, a fact that underscores the significant part that 
coal will play in the energy future of the state. In addition, 
Montana’s major rivers provide an important source of energy for 
the production of electricity. Montana historically has been an 
intensively resource-extractive state. The abundant energy reserves 
of the state have been and continue to be drawn upon at significant 
levels; per capita production of energy in Montana during 1974 was 
about 2.8 times that of the nation as a whole. This substantial 
development of fossil-fuel resources has made Montana a large 
exporter of fossil-fuel energy. Although Montana produces almost 
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two and one-half times as much energy as the state consumes, large 
and very important quantities of energy are imported from neighbor- 
ing states and Canada. Not all forms of energy are immediately 
interchangeable because of perc environmental, and economic 
differences between various (MCW) 


45690 (ORNL/TM—5369) Consensus forecast of U.S. energy 
supply and demand to the year 2000. Lane, J.A. (Oak Ridge National 
Lab., Tenn. (USA)). Feb 1976. Contract W-7405-ENG-26. 3lp. Dep. 

e s used in forecasting energy supply and demand are 

described, and recent forecasts are reviewed briefly. Forecasts to the 
year 2000 are displayed in tables and graphs and are used to ——— 
consensus forecasts for each form of fuel and energy supply 
demand and energy use by consuming sector are tabulated for 1972 
and 1975 for the various fuel forms. The distribution of ener; 
consumption by use sector, as projected for the years 1985 and 
in the ERDA-48 planning report (Scenario V), is normalized to 
match the consensus energy supply forecasts. The results are tabulat- 
ed listing future demand for each fuel and energy form by each 
major energy-use category. Recent estimates of U.S. energy re- 
sources are also reviewed briefly and are presented in tables for each 
fuel and energy form. The outlook for fossil fuel resources to the 
year 2040, as developed by the Institute for Energy Analysis at the 
Oak Ridge Associated Universities, is also presented. 
45691 (PB—265195) Project Independence Evaluation System 
(PIES) documentation. Volume XV. Standard data tables for PIES. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1976. 288p. (FEA/N—77/116(Vol.15)). NTIS. 

The standard tables in this document are an adjunct to the 
documentation of the PROJECT Independence Evaluation System. 
The standard tables provide a rigid format for the presentation of 
data to be used in generation of the linear program matrix. The 
tables are the synthesis of all raw data used in the matrix after 
arithmetic operations have been performed. Table names for facili- 
ties and materials have the form (TF) (S) (YR) where TF is the fuel 
or conversion process such as UT for utilities or CP for coal 
production. (S) is the scenario. For example, 1 represents a continu- 
ation of the present level of development; 2 represents accelerated 
development. (YR) is the target year 1980, 1985, or 1990. In general, 
there are three categories of standard tables: facilities, materials, and 
transportation. Units for each entry are in standard PIES physical 


quantities. 
45692 (SAND—76-0415) System dynamics model of national 
energy usage. , D.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1976. Contract EY-76-C-04-0789. 87p. Dep. NTIS, PC 
A05/MF 

This report presents a system dynamics model of 7 
usage with particular application to the national level, although 
model could be used at other levels with suitable modifications. The 
model simulates: (1) growth in the energy usage sectors of industry, 
residential-commercial, transportation, and electric utilities, and (2) 
the depletion of the primary energy sources of coal, oil, natural gas, 
and uranium. The sectors in the model are highly coupled through 
numerous feedback loops which reflect the influence of each sector 
of the energy economy upon the others. The model is versatile in the 
sense that new energy technology can be introduced with minimal 
effort. A detailed description of the model is given, and a number of 
examples of its application are described. 


45693 Sbornik praci Vyzkumneho ustavu ekonomiky paliv a ener- 
getiky Praha z roku 1973. (Collection of papers of the Research 
Institute for Fuel and Energy Economy in Prague from 1973). Prague; 
Vyzkumny Ustav Ekonomiky Paliv a Energetiky (1975). 637p. 

The object of the Collection is to contribute to the application 
of the research results in Czechoslovakia and to acquaint foreign 
partners with the works of the Institute in order to establish closer 
centacts with them. Some of the subjects addressed include: fuel and 
energy relation to the national economy; optimization of concepts in 
solid-fuel development; improving management in fuel and energy 
areas; Output and costs of coal mines in the Ostrava-Karvina basin; 
planned consumption of fuel and energy; model building in produc- 
tion planning; systems analysis and simulation in coal and other 
energy industries; and wage incentives and other institutional factors 
in the energy industries. The Collection contains 23 papers of 
unabridged text in Czech and abstracts (or short summaries) in 
Russian and English. 


45694 Energy supply and government policy. Kalter, R.J.; 
na W.A. (eds.). Ithaca, NY; Cornell University Press (1976). 


How much energy can we produce and how can we do it 
most effectively. What resources, actual and potential, do we 
sess, and what problems stand in the way of their use. 
fundamental questions are faced and answered here by seventeen 
nationally known specialists. In fourteen essays written from differ- 
ent perspectives, the authors describe current government policies 
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and in their economic, institutional, and environmental implica- 
tions. consider at length the major energy industries—oil, 
natural gas, coal, electric power, and nuclear energy—and discuss 
the potential for nonconventional fuel sources. Most importantly, 
they highlight the issues crucial to the future availability of energy in 
our society and show how they are interrelated . Stressing the areas 
where the government needs to be better informed before making 
decisions, they offer reasoned arguments that should lead the way to 
wiser and more realistic energy policies. A separate abstract was 
prepared for each essay. 


45695 
A. 


Kalter, R.J. (Cornell Univ., Ithaca, NY); 

11-25 of In Energy wa and government policy. 
Kalter, R ogely, W.A. (eds.). Ithaca, NY; Cornell University 
Press C1976) 


An overview is given of 13 essays on the issues of 
development and consumption and the appropriate role of govern- 
ment in resolving these issues without injecting premature regula- 
tion. The book is intended to present a broad perspective in relation 
to the complexity of the issues. Basic concepts in energy supply 
incorporate discussions of reserves, exploration, production, invest- 
ment, and the need to focus policies on matters of taxes, public lands, 
environment, research and development, prices, trade, and manage- 
ment. Supply policies can either be based on the assumption of 
discoverable resources or on the allocation of existing resources, but 
will depend on how the public perceives alternative goals and risks. 
American values and affluence may lead to a shift in policy away 
from environmental to equity questions, which could lead to greater 
regulatory and direct government participation. Assuinption of 
abundant ae may lead to rapid growth and more attention to 
efficiency the environment. (DCK 


45696 Our energy future. The role of research, development, and 
demonstration in reaching a national consensus on energy supply. 
Kash, D.E.; Devine, M.D.; Freim, J.B.; Gilliland, M.W.; — 
R.W.; Wilbanks, yo i Norman, OK; University of Oklahoma Press 
(1976). S51 

This book analyzes the role of research, development, and 
demonstration in increasing the supply of energy from the domestic 
resources of the United States. Although RD and D is only one of a 
variety of policymaking tools, it has been a major national response 
to the “energy crisis” precipitated by the oil embargo of 1973. The 
book is organized in three parts. Part I (Chapters 1—3) describes the 
context of the study: the nature of the problem, the research team’s 
conception of RD and D, and the institutions that conduct and use 
RD and D. Part II (Chapters 4—10) delineates constraints on 
increased energy supplies from domestic resources and identifies 
five-year RD and D efforts that can contribute to resolving those 
constrainis. Because our energy policy is heavily oriented toward 
the various forms in which energy is supplied to consumers, this 
discussion is ted into the en oy of solid fuels, gaseous 
fuels, liquid fuels, and electricity. Part III (Chapters 11—12) presents 
recommendations for priority RD and D funding and procedures for 
assuring that the RD and D efforts contribute as much as possible to 
removing the constraints on supply. The analysis is based on two key 
factors: the demand for energy in the United States is now outstrip- 

g domestic supplies, which are heavily based on vanishing depos- 
its of depletable resources; and increasing domestic energy supplies 
will require decisions that involve as participants a wide range of 
groups and interests in society. Given this broad participation in 
decision making, the primary role of RD and D is to provide reliable 
and credible information that will reduce uncertainties about energy 
supply options. 


45697 Energy sources for the future and their effective utiliza- 
tion. Feld, B.T. (Massachusetts Inst. of Tech., ee PP $13- 
820 of In Aspects of energy conversion. Blair, I .M.; Jones, B. 
Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976), 
The major near-term energy problem i is the replacement of oil 
by coal (used non-pollutingly), by hydropower and possibly by other 
y her but indirect forms of solar energy--wind, tidal--together with 
the provision of alternative fuels for use in transportation. On the 
intermediate time-scale, nuclear fission power will be available, and 
the use of hydrogen as an energy carrier should be made practical. 
Geothermal energy is also a possibly promising energy source on the 
intermediate (and possibly longer) time scale, but its availability and 
feasibility require extensive further exploration and research. How- 
ever, over the next fifty years or so, the most pressing problems will 
be to curb the energy appetites of the industrialized nations, so as not 
to exceed natural ecological limits, while accelerating the availability 
of suitable energy sources to bridge the gap between the energy- 
disadvantaged portions of mankind and the large energy consumers. 
In the long run, nuclear fusion and direct solar energy conversion 
can — for all the reasonable energy needs of mankind into the 
indefinite future. 


45698 Effects of parametric uncertainty and technological change 
on input—output models. Bullard, C.W. III; Sebald, A.V. Rev. Econ. 
Soot 59: No. 1, 75-81(Feb 1977). 
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A method for restructuring Soe een (I-O) models is dem- 
onstrated so that real technological options are more accurately 
reflected. Parameters are reordered to provide information on (1) 
how to set priorities for acquiring updated data; (2) how to construct 
more accurate I-O tables for a given cost; and (3) how to identify 
technologies where a small change will have a large impact on a 
policy goal. Selective updating of a model’s parameters allows 
uncertainties to be reduced. Only two percent of the parameters 
were updated in the cena for each of four classes of 
functions (scalar, vector, submatrix, and Leontif inverse), which was 
sufficient for the scalar and vector importance functions. A reduc- 
tion in tolerance occurs as the range space increases and wider 
classes of potential problems are introduced. 23 references. (DCK) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 45489, 45637, 45657, 45663, 
45664, 45668, 45670, 45685, 45686, 45687, 45694, 45695, 45712, 
45715, 45717, 45729, 45732, 45828, 46264 


45699 (BNL—22282) Status of risk-benefit Van Horn, 
A.J.; Wilson, R. (Harvard Univ., Cambridge, Mass. (USA). Energy 
and Environmental Policy Center). Dec 1976. Contract EY-76-C-02- 
0016. 31p. Dep. NTIS, PC A03/MF AO1. 

The benefits and deficiencies of cost benefit analysis are 
reviewed. It is pointed out that, if decision making involving risks 
and benefits is to improve, more attention must be paid to the clear 
presentation of the assumptions, values, and results. Reports need to 
present concise summaries which convey the uncertainties and limi- 
tations of the analysis in addition to the matrix of costs, risks, and 
benefits. As the field of risk-benefit analysis advances the estimation 
of risks and benefits will become more precise and implicit valu- 
ations will be made more explicit. Corresponding improvements 
must also be made to enhance communications between the risk- 
benefit analyst and the accountable decision maker. 


45700 (PB—262182) Report of the Presidential Task Force on 
reform of Federal Energy Administration regulations. Volume 2. Table 
of contents. Appendices. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Dec 1976. 193p. (FEA/T—77/019). NTIS, PC 
A09/MF AO1. 

Prepared in cooperation with Council of Economic Advisors, 
Washington, D.C. See also Volume 1, PB—262181. 

is report contains the table of contents and aj pendices to 

Report of the Presidential Task Force on Reform of Federal Energy 
Administration Regulations, Volume 1. 


45701 Disposal policy for energy resources in public domain. 
Kalter, R.J.; Tyner, W.E. (Cornell Univ., Ithaca, ot pp 51-75 of 
In Energy ‘supply and government policy. a, R.J.; Vogely, 
W.A. (eds.). Ithaca, NY; Cornell University Press (1976). 

Policy decisions on the development of energy resources on 
public lands involve leasing procedures, market uncertainties, the 
acquisition of information, environmental standards, and regional 
impacts. Changes in leasing arrangements are reviewed and the 
conclusion is reached that, when there is adequate competition and 
minor risk, bonus bidding is efficient. A better allocation of resources 
will derive from elimination of the special tax treatment enjoyed by 
energy interests. Other recommendations include basing tract size on 
resource content instead of geographic area; enforcement of lease 
terms by shortening the periods between renewal; public risk-sharing 
for oil shale development; a resolution of the uncertainties of cost 
due to regulation and environmental laws that discourage investors; 
ge sharing of information on geological risks; and methods found 
‘or compensating regions where energy development has caused 
inequities and dislocations. (DCK) 


45702 Energy policy from an environmental perspective. Krutilla, 
J.V.; Page, R.T. (Resources for the Future, Washington, DC). pp 76- 
98 of In Energy supply and government policy. Kalter, R.J.; 
Vogely, W.A. (eds.). Ithaca, NY; Cornell University Press (1976). 

Recommendations are made for formulating a new energy 
policy based on a reappraisal of options and a balance of conserva- 
tion and new energy supplies that takes into account the related 
costs of health, environment, investment risk, and intergenerational 
equity. The three factors affecting market decisions on energy devel- 
opment are competition between energy industries, the market share 
of these industries, and environmental costs. Market decisions based 
on private costs and geared to private profits have not considered 
the public welfare. Conservation in the long-term represents a sig- 
nificant step toward balancing energy consumption and social costs. 
In the short-term, however, the energy needed to operate an indus- 
trial society must come from improved technology, supported by 
major R and D programs. Environmental costs have become more 
apparent as pollution has overloaded ecosystems, new wastes have 
been introduced, and increasing land surfaces have been disturbed to 
extract materials. These costs are ethical as well as economic con- 
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cerns. The scheduling and timing of energy development allows the 
adjustment of these costs in ways that can work either for the 
welfare or the detriment of society. A broadly based decision- 
making process is developing, but it needs greater public participa- 
tion and industry responsiveness. A critical review of fossil, non- 
fossil, and non-nuclear energy options is needed. ie 


45703 System interdependencies and go a 
man, M.L. (Univ. of Texas, Austin); Hnyilicza, E. t E. . ere of In 
Energy supply and government policy. Kalter, R.J.; Vogely, W.A. 
(eds.). Ithaca, NY; Cornell University Press (1976). 

The formulation of energy policy, made complex because of 
the many interrelationships of energy production and consumption 
in each sector and in the economy as a whole, is analyzed by 
focusing on the relation of energy policy to substitutability and 
complementarity of factor inputs and end uses. Substitutability is 
complicated, partly because of competing energy sources that allow 
consumers to choose on the basis of price, aesthetic qualities, and 
other factors. Policy decisions that depart from effective competition 
are common, however, for natural resource industries. Interdepen- 
dencies, in this analysis, are characterized as temporal, spatial, sec- 
toral, and system, with economic, market, demand-induced, and 
supply factors superimposed. Each of these factors can be intro- 
duced into policy, strategy, and planning-level decisions. Projections 
of supply and demand for Project Independence, for example, re- 
quired the development of this kind of systems analysis. (DCK) 


45704 Why U.S. energy policy has failed. Johnson, W.A. 
(George Washington Univ., Washington, DC). pp 280-305 of In 
Energy supply and government policy. Kalter, R.J.; Vogely, W.A. 
(eds.). Ithaca, NY; Cornell University Press (1976). 

Mr. Johnson feels that inconsistent multiple policies, rather 
than a lack of national energy policy, is hampering U.S. energy 
development. He states that Federal policy has emphasized punitive 
measures aimed at satisfying Congressional and public demands to 
hold down prices and restrict corporate activities at the expense of 
developing energy self-sufficiency. Although there is validity to 
concerns over conflict of interest, he says they should not be 
allowed to outweigh other national interests to the extent that 
competent individuals are not allowed access to government agen- 
cies because of their industry background. He notes that the Federal 
Energy Administration, because of frequent reorganization, has de- 
veloped internal contradictions in its public relations and regulatory 
roles. A review of Project Independence is used to illustrate these 
conclusions. (DCK) 


45705 Federal Government energy Vogely, W.A. 
(Pennsylvania State Univ., University Park). pp 306-325 of In 
Energy supply and government policy. Kalter, R.J.; Vogely, W.A. 
(eds.). Ithaca, NY; Cornell University Press (1976). 

Energy organization at the Federal level as it existed in the 
summer of 1975 is analyzed, with the conclusion that it has served to 
hinder energy management. Recommendations are made to central- 
ize responsibility for energy and natural resources and to improve 
coordination between the executive and legislative branches of gov- 
ernment. A professional staff to aid Congress and a formal structure 
for White House procedures are proposed as ways to improve 
efficiency and produce a more rational policy. As presently orga- 
nized, the author feels there are too many agencies working on a 
fragmented and ad hoc basis to be efficient. Reorganization must 
evaluate (1) a cabinet-level energy department; (2) energy research 
and development under separate administration; (3) a separate and 
permanent Council on Energy; (4) consolidated regulatory commis- 
sions; and (5) Federal exploration and development of energy. re- 
sources that are publicly owned. (DCK) 


45706 Beyond the crisis: transitional, efficient, and ultimate re- 
sources. Timenes, N. Jr. (Congressional Budget Office, Washington, 
DC). pp 326-345 of In Energy supply and government policy. 
Kalter, R.J.; Vogely, W.A. (eds.). Ithaca, NY; Cornell University 
Press (1976). 

Energy policy decisions made to meet short-term needs will 
influence the nature of energy markets and options for the period 
after 1985 because of the length of time required for research and 
implementation. A deterministic approach to the future is rejected in 
favor of concentrating on available choices on the basis of alterna- 
tives, expectations, and a balance of trade-offs that include social, 
economic, and environmental well-being. Consideration of how op- 
tions are chosen and goals determined leads to the conclusion that 
energy consumption must be lowered because new technologies may 
not be able to meet the demand for continued economic and energy 
growth. The gap in secure energy supplies and projected demand 
can only be filled by an optimism that may not be justified. Public 
acknowledgment and discussion of these uncertainties should take 
place in conjunction with the public debate on energy development 
proposals. (DCK) 
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FOSSIL FUELS 
REFER ALSO TO CITATION(S) 44698, 44981, 45669, 45693, 45732 


45707 Evaluation of the energy potential of carbonaceous sedi- 
ments. Alpern, B. World Coal; 3: No. 3, 17-20(Mar 1977). 

Cherchar, France, has develo a transportable self-con- 
tained prospecting device which enables, through the measurement 
of density, evaluation of the energy potential of carbonaceous rocks. 


45708 How to use Britain's energy advantages. Buckley, J.A. 
Coal Energy Q.; No. 12, 23-29(Spr 1977). 

The recently retired British Gas Corporation Member for 
Marketing sees the forthcoming period of energy re for Britain 
as a time to deploy all our energy resources and to improve and 
conserve use of them. On the controversial subject of a gas tax he 
says that energy-gap forecasts for the 1990s are no more than hazy 
guesses, and that it is better to optimize home requirements and 
export potential now than to attempt to plug unknown post-AD 
2000 gaps. Only if Britain is economically successful will investment 
resources be available, and natural S is already contributing to 
national recovery by saving 2,350m a year on balance of pay- 
ments. 


45709 Place of petroleum in the U.K. fuel market. Nicolaou, 
G.B. (Greek Productivity Centre, Athens). Appl. Econ.; 9: No. 2, 
167-172(Jun 1977). 

An attempt is made to study the interaction process that 
occurs between petroleum products and the remainder of the fuel 
market. Petroleum competes with electricity, gas, and coal as a 
source of fuel, and an assessment is made of the demand elasticities 
of its place in the fuel market. In the U.K. fuel market the question is 
to what extent petroleum is a substitute or complement to the others. 
Petroleum consumption constituted 25 percent in 1960 of the total 
fuel consumption and has grown constantly since. The extent to 
which it changes depends upon its close substitutes. Which out of 
sae coal, and electricity is, in fact, the closest substitute for petro- 
leum; is it sensitive to price or to other things. In order to attempt to 
answer these questions, two models are presented. The first presents 
a straightforward linear equation for the demand for petroleum due 
to a change in total fuel consumption. This is then used in Model 2, 
which is basically the Slutsky equation, to obtain the mean substitu- 
tion effect between petroleum and coal, gas and electricity. This, 


then, measures the net substitution or complementarity between 


petroleum and the commodities mentioned. 11 references. 


COAL 


REFER ALSO TO CITATION(S) 44699, 44789, 44826, 44829, 
44830, 44831, 44832, 44833, 44834, 44835, 44836, 44837, 44838, 
44839, 44840, 44841, 44842, 44843, 44844, 44845, 44876, 44904 


(PB—260367) A transportation model for the United 
Agricultural 


45710 

States coal : economics research report. LeBlanc, 
M.R. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Agricultural 
Economics). Jul 1976. 229p. NTIS, PC All/MF AOI. 


A general economic model is developed using linear pro- 
gramming methodology to minimize the cost of coal shipments in 
the United States. A more sophisticated recursive model is then 
specified to allow model solutions through time as well as the 
incorporation of the dichotomous coal market structure. The model 
is applied through time under varying assumptions of coal demand 
and sulfur dioxide emission regulations. The results indicate signifi- 
cant differences in flows and shadow values under alternative as- 
sumptions. Model solutions suggest intensive development of west- 
ern coal reserves with the existence of sulfur restrictions. 


45711 Coal: the swing fuel. Gordon, R.L. (Pennsylvania State 
Univ., University Park). pp 193-215 of In Energy supply and govern- 
ment policy. Kalter, R.J.; Vogely, W.A. (eds.). Ithaca, NY; Cornell 
University Press (1976). 

A review of the nature and uses of coal concludes that the 
best use is as a fuel for electric power generation and for large 
industries, although the relative merits of coal and nuclear energy 
have yet to be resolved in terms of environmental acceptability. At 
issue will also be an evaluation of the social and economic costs of 
reclaiming damaged land and meeting air quality standards as com- 

ed to deregulating natural gas or containing oil spills. If coal is 
felt to meet the environmental criteria, new technologies for extract- 
ing, preparing, and burning coal must be undertaken with no guaran- 
tee that the results will successfully compete with other fuels. 
Synthetic fuels appear to be an especially risky investment. Public 
policies will increasingly affect development as new regulations 
govern land leasing and strip mining. Reclamation regulations in- 
volve issues of visual pollution, land use, land surface e, and 
safety hazards. If public policy cannot balance national g with 
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45712 Sulfur emissions taxes and coal resources. Schlottmann, 
A.; Abrams, L. (Univ. of Tennessee, Knoxville). Rev. Econ. Stat.; 59: 
No. 1, 50-55(Feb 1977). 

A nonlinear regional p ing model was used to explore 
the impact sulfur emission taxes will have on the coal industry. 
Because of the proximity of eastern mines to eastern markets, the 
model results indicate a better competitive position for Appalachian 
surface and deep low-sulfur mines if the taxes are imposed. The 
impact of taxes is multi-dimensional because policies affect not only 
the area of coal production but the use of coal in other areas. The 
rate at which low-sulfur western coal enters the market will depend 
largely on the balance of transport costs against the emission taxes. 
Environmental benefits from improved air quality will be offset by 
increased surface mining in an area where land-use issues are highly 
controversial. However the environmental balance is resolved, coal 
references. bc ) 

45713 Coal for the future: progress with plan for coal and pros- 
pects to the year 2000. (Dept. of Energy, London). Energy World; 
No. 36, 5(Apr 1977). 

A long-term developing role for coal beyond 1985 can be 
seen up to at least the end of the century, and the industry has 
suggested an annual output of 170 million tons a year as a long-term 
planning target. The National Coal Board’s Plan for Coal, for the 
maintenance of the industry's current capacity up to 1985, is still 
valid in spite of increases in costs. These are the main conclusions of 
a report summarized here. Other conclusions: The NCB should press 
ahead with Plan for Coal, subject to individual projects passing the 
normal investment appraisal tests; and every effort should be made 
to contain the costs of Plan for Coal and to increase productivity. 
Looking ahead from 1985 to 2000, the NCB emphasized the impor- 
tance of agreement as soon as possible on the level of new capacity 
which they should take as a planning objective for the period. 


PETROLEUM 
REFER ALSO TO CITATION(S) 44942, 44979, 45700 


45714 (PB—262533) Outer Continental Shelf oil and gas costs 
and volume: their impact on the nation's energy balance to 
1990. Final report. Beck, F.W.M.; Wiig, K.M. (Little (Arthur D.), 
Inc., Cambridge, Mass. (USA)). Jul 1976. Contract DI-08550-CTS- 
48. 241p. (ADL—78526). NTIS, PC Al1/MF AOI1. 
is report determines the costs of finding and producing oil 
and gas in the OCS, estimate the quantities likely to be produced in 
1980, 1985, and 1990 under various price scenarios, and estimate the 
— regional and national impact on energy demand and supply. 
estimates of potential oil and gas production from new OCS 
areas were based on the 1975 OCS Planning Schedule, which 
includes sales through 1978, and on the oil and gas resource esti- 
mates provided by the United States Geological Survey. The re- 
source estimates for the Outer Continental Shelf provided by the 
USGS were for offshore areas with water not deeper than 600 feet. 


45715 Petroleum: an unregulated industry. Mead, W.J. (Univ. of 

California, Santa Barbara). pp 130-160 of In Energy supply and 

overnment policy. Kalter, R.J.; Vogely, W.A. (eds.). Ithaca, NY; 
rnell University Press (1976). 

Regulations on the petroleum industry are reviewed in their 
historical context, intent, and the development of beneficial policies - 
which, since the early 1970s, have shifted to punitive measures. Four 
classes of regulations are described: (1) those with special benefits 
for the industry; (2) those with benefits for both the industry and 
society; (3) those protecting society but also benefiting the industry; 
and (4) those benefiting society at the expense of the industry. Major 
controls include prorationing, import quotas, price controls, alloca- 
tions, and entitlements. Early controls were intended to protect the 
new industry from externalities and provide an efficient development 
of petroleum. Preferential controls, such as market demand prora- 
tioning, have since become politically unpopular and the public has 
demanded restrictions aimed at lowering oil company profits. The 
public still pays the high cost of bureaucratic —— which can 
eventually alter the distribution of capital so that production and 
social welfare suffer. (DCK) 


45716 Thailand's offshore results encourage gas development. 
Budhraja, P.S. Energy Int.; 14: No. 3, 36-38(Mar 1977). 

Thailand, whose efforts to relieve its dependence on costly 
imported oil by exploring the Gulf of Thailand and Andaman Sea 
have been hampered by political unrest, is using a new approach of 
granting blocks of exploration concessions to several international 
companies. Early strikes indicate a potential supply of high-grade, 
low-sulfur oil and natural gas condensates. Development is under- 
way by Weeks, Oceanic Exploration, Union Oil, and Esso in the 
Andaman Sea; Amoco, BP, , Sun, Union Oil, Conoco, and 
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Triton in the Gulf of Thailand. Centrally located Singapore is now 
providing much of the drilling supplies, but Thailand is setting up its 
own oil-support industry to provide oil well cement, Barite (mud 
lubricant) and logistical services. Delays in commercial development 
of the natural gas fields are due to negotiations over foreign invest- 
ment, prices, customer assurance, and regulatory procedures. The 
Thai government plans to build a pipeline to connect the gas fields 
with Bangkok. (DCK) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 45014, 45015, 45648, 45649, 
45650, 45651, 45652, 45714, 45716 


45717 Reguisting naturel gus producers. Breyer, S.G. (Harvard 
Univ., Cambridge, MA); Nk P.W. pp 161-192 of In Energy 
supply and government policy. Kalter, R.J.; Vogely, W.A. (eds.). 
Ithaca, NY; Cornell University Press (1976). 

Natural gas customers have benefited from lower prices, but 
suffered because these controlled prices failed to develop the re- 
serves needed to meet higher demand. Producer price regulation had 
two distinct purposes: to restrain market power and ensure competi- 
tion and to reduce rents and windfall profits. Regulation has, howev- 
er, proceeded as though the gas companies had market power, 
resulting in prices that are so non-competitive that they discouraged 
production. Early price regulation was done on an individual basis, 
treating the companies like public utilities and allowing them only to 
earn enough to cover costs. This was abandoned as the number of 
cases became unmanageable. Tier pricing, negotiated pricing, and 
uniform national rates all offered advantages but introduced prob- 
lems. The gap between reserves needed for inventory to meet 
demand and the required reserves led to hidden shortages in the 
1960s in the form of lower reserve-to-production ratios. These 
shortages became visible during the winters of the 1970s. Although 
some consumer groups favor stricter controls in the area of evaluat- 
ing validity of end use, arguments for deregulation are gaining 
strength. The Federal Power Commission will be acting within its 
authority if it investigates competitive market conditions and follows 
with a gradual deregulation. (DCK) 


45718 LNG export cutback spurs Australia’s offshore 
ments. Scott, W.E. Energy Int.; 14: No. 3, 41-43(Mar 1977). 
Developers of the Australian Northwest offshore gas fields 
are hoping to take advantage of the trade opportunities for liquefied 
natural gas (LNG) that have opened up since Algeria and Iran 
banned further LNG exports. The lack of an integrated world 
market and pricing system, and a combination of high costs for 
transport and processing and low profit margins have slowed devel- 
opment of LNG for international trade. Japan and the United States 
are both expected to be ready markets. Nigeria plans a development 
program comparable to that of Australia’s Northwest Shelf. Im- 
proved deep-water drilling techniques and production technology 
have recently allowed more extensive off-shore exploration. Seismic 
surveys have aided in an understanding of the area’s geological 
characteristics. Three fields at Scott Reef (North Rankin, Goodwyn, 
and Angel) were discovered in 1971 and are comparable to Thistle 
Field in the North Sea. Ownership is shared by several companies, 
including Woodside-Burmah and Shell Development. Development 
operations are directed by BOCAL Pty Ltd. Current pians call for 
the gas to be transmitted to a plant on shore for processing to LNG 
for export. Condensate will be used for domestic gasoline or chemi- 
cal feedstock and pipeline quality gas for domestic utilities. A 
CK)” of development strategies and anticipated costs is included. 


45719 Empirical study of peak-load pricing and investment poli- 
cies for the domestic market of gas in Great Britain. Tzoannos, J. 
on Univ., Birmingham, Eng.). Appl. Econ.; 9: No. 2, 133-153(Jun 

This paper reports the main results of a study aimed at 
determining empirically an optimal structure of seasonal tariffs for 
the domestic sector of gas in Great Britain. The study first involves 
the development of a peak-load pricing model which maximizes 
social welfare. The model is then quantified with cost and demand 
functions which have been statistically estimated for Great Britian 
using data for town gas. The procedure of estimating these functions 
is based on an error components model. The seasonal pricing and 
investment policy resulting from the solution to the above model is 
then compared with the existing policy for the domestic sector of 
gas in Great Britain. It is shown that the former is superior to the 
latter in terms of improvements in social welfare and capacity 
utilization. 22 references. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 45043 
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HYDROGEN AND SYNTHETIC FUELS 


45720 (ERDA—76-129/1) Synthetic liquid fuels development: 
assessment of critical factors. Volume I. Summary 76-129/1. SRI 
Project EGU-3505. Dickson, E.M.; Steele, R.V.; Hughes, E.E. (Stan- 
ford Research Inst., Menlo Park, Calif. (USA)). May 1976. Contract 
EY-76-C-03-0115. 115p. (EPA—600/7-76-004A). Dep. NTIS, PC 
A06/MF AO1. 

Factors that could severely constrain loyment of a large 
synthetic liquid fuel industry are industrial decisions related to risks, 
capital required, etc.; resource depletion; water availability; strip 
mine reclamation; air pollution control; and boom towns. In delib- 
erations of the role of synthetic liquid fuels in national energy policy, 
the question must be asked as to which, if any, of the fuels consid- 
ered here should be favored. Beyond the obvious and strictly eco- 
nomic factor of cost are questions of the allocation of national 
resources and the balancing of adverse and beneficial consequences 
not necessarily adequately reflected in the economic cost. Important 
criteria include: resource intensiveness (fossil materials used, energy 
consumed versus energy yield, water consumed, capital invested, 
labor required, and land area mined); geographic concentration; 
social systems impacted; ecosystems impacted; and difficulty of 
evolutionary adoption. A comparison, on the basis of these criteria, 
of the coal syncrude and methanol alternatives using Western, 
Illinois, or Appalachian coal and the oil shale option reveals that no 
one option is best in every respect. Nevertheless, it is apparent that 
mining and processing of Illinois coal to make syncrud¢ is the least 
disruptive coal-based option. However, since Illinois alone cannot 
support the maximum program, deployment of an industry on the 
scale visualized clearly means acceptance of some less desirable 
tradeoffs. However, when the same criteria are applied to all-out 
conventional petroleum production, the impacts turn out to be 
nearly all adverse. Constrained growth and remote siting can possi- 
bly serve as mechanisms to mitigate many of the adverse impacts. 


45721 (ERDA—76-129/2) Impacts of synthetic liquid fuel devel- 
opment: assessment of critical factors. Volume II. Analysis 76-129/2. 
SRI Project EGU-3505. Dickson, E.M.; Steele, R.V.; Hughes, E.E. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). '1976. Contract 
EY-76-C-03-0115. 877p. (EPA—600/7-76-004B). Dep. NTIS, PC 
A99/MF AO1. 

Results of a technology assessment of selected liquid fuels 
derived from coal and oil shale are reported. These fuels are consid- 
ered to be the most likely alternatives to substitute for or augment 
petroleum-derived fuels in the transportation sector in the 1980-2000 
time frame. Critical decisions about the sources of fuel supply and 
the nature of demand in that period must be made due to the steady 
depletion of the domestic petroleum supply and the influence of a 
noncompetitive world market. The means to overcome the limited 
supply of natural petroleum may take several forms: Conservation of 
scarce petroleum energy by stretching out limited domestic reserves; 
removal of the national transportation end-use sector from total 
dependence on petroleum by shifting to other energy forms, icu- 
larly those derived from coal; conservation of energy through incre- 
mental savings at every step from resource extraction to end-use (a 
difficult problem since many advanced technologies consume more 
energy t resent processes); and acceptance of a lesser level of 
fuel supply if the social costs of entirely new supply industries 
exceed end-use benefits. The results of this analysis clearly indicate 
that a significant productive capacity may be difficult to achieve 
from a very large and rapidly growing new industry. Moreover, 
while petroleum energy may be “saved” by substitution, the synthet- 
ic liquids system (from resource to end-use) is clearly less energy 
efficient than that for petroleum utilization. As a consequence, 
policies regarding these fuels should take into account the critical, 
constraining impacts examined in this study. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 45648, 45649, 45650, 45651, 
45652, 46298, 46335 


45722 (NP—21864) Forecasting the of alternative elec- 
tricity rate structures: a feasibility study. Final report. McFadden, D. 
(California Univ., Berkeley (USA). Dept. of Economics). 31 Dec 
1976. vp. Univ of California, Berkeley, CA. 
report is concerned with the problem of forecasting the 
consumption of electricity under alternative rate structures, a re- 
sponsibility of the California State Energy Resources Conservation 
and Development Commission, as mandated by AB 4195, Section 
25403.5. A work is suggested for obtaining forecasts that are 
sensitive to changes in rate structures, including changes in block 
rates and the introduction of seasonal and time-of-day rates. A 
preliminary assessment is made of the feasibility of obtaining ade- 
ane data for baseline and demand —— calibrations. Tentative 
suggestions are made on structures and functional forms to simulate 
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the market facing an electric utility. Under sim ingtving assumptions, 
a trial analysis of the long-run impacts of c in block-rate 
cela is carried out. This feasibility anal ae no attempi to 
provide a realistic dynamic simulation of the consumption of elec- 
tricity, and ignores changes in economic conditions, the possibility of 
pom yg pricing, or changes in supply cost. The purpose of the 
ra is to demonstrate the feasibility of the forecasting frame- 
work, and is not intended to be used as a basis for policy conclusions. 


45723 (NP—21970) Decision analysis of California electrical ca- 

pacity expansion. Final report. Cazalet, E.G.; Judd, B.R.; Miller, 
A.C. III; Rasmussen, E.S. (Stanford Research Inst., Menlo Park, 
Calif. — Feb 1977. vp. Stanford Research Institute, Menlo 


The analysis focuses on short- and ans -term capacity expan- 
sions for California electrical-generating facilities. Important issues 
affecting the capacity expansion decision were analyzed, using quan- 
titative models of electrical demand and supply. The models were 
designed primarily to identify which factors are most important 
when making the capacity expansion decision. The models, first 
constructed at a relatively simplistic level, are used to perform 
sensitivity analysis that indicates which variables have the test 
influence on the expansion decision. The models are then refined so 
that they reflect more closely the variables that the sensitivity 
analysis revealed were most critical to the capacity decision. A 
simplified decision tree that represents the strategic capacity expan- 
sion choice is shown. (MCW) 


45724 (NP—21993) Report of the R and D goals task force of the 
Empire State Electric Energy Research Corporation. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA)). Jul 1976. 33p. Empire State 
Electric Energy Research Corp., New York, NY. 

The Empire State Electric Energy Research 
(ESEERC) was organized from the Empire State Atomic Develop- 
ment Associates in 1973 to develop a coordinated research effort 
that involved all aspects of power systems. It is empowered to 
sponsor and support research and development programs in the 
technical and the environmental as Ss of generation, transmission, 
distribution, and conservation of electricity. After the role of 


ESEERCO is described, its research and development for the New 
York Electric Utility System, its goals and objectives, and its re- 
search and development priorities and program recommendations 
are described. Current ESE: 
(MCW) 


ERCO projects are listed in Appendix A. 


45725 (ORNL/TM—S5370) Consensus forecast of U.S. electric- 
ity supply and demand to the year 2000. Lane, J.A. (Oak Ridge 
National Lab., Tenn. (USA)). Feb 1976. Contract W-7405-ENG-26. 
llp. Dep. NTIS, PC A02/MF AO1. 

Recent forecasts of total electricity generating capacity and 
energy demand as well as for electricity produced from nuclear 
energy and hydroelectric power are ——— in tables and graphs 
to the year 2000. A forecast of the distribution of type of fuel and 
energy source that will supply the future electricity demand is 

ted. Use of electricity by each major consuming sector is 
presented for 1975. Projected demands for electricity in the years 
1985 —— as allocated to consuming sectors, are derived and 
presented. 


45726 (PB—261766) Long-range forecasting properties of 
of-the-art models of demand for electric energy. Volume II. Probe 
bibliography. Final report. Hieronymus, W.H. (Charles River Asso- 
ciates, Inc., Cambridge, Mass. (USA)). Dec 1976. 47p. NTIS, PC 
A03/MF AOl1. 

See also PB—261767. 

An annotated bibliography of long-term electric energy fore- 
casting models is presented. 


45727 (PB—261767) Long-range forecasting properties of state- 
of-the-art models of demand for electric energy. Volume I. Final 
report. Hieronymus, W.H. (Charles River Associates, Inc., Cam- 
bridge, Mass. (USA)). Dec 1976. 456p. NTIS, PC A20/MF AOl. 

See also PB—261766. 

This report evaluates the long-range for effectiveness 
of selected econometric models of the demand for electric energy. 
The eight models tested represent those specifications and other 
features of extant models believed to be of potential use in develop- 
ing improved models for ~~ ~ forecasting at the national and 
regional levels. Each model is replicated, reestimated on a common 
data set and tested for performance: forecast and backcast accuracy, 
parameter stability over time, robustness of parameter estimates to 
small changes in specification or variable measurement, consistency 
and plausibility of model results, and quality of model test statistics. 


(PB—262382) Electric power development in the Pacific 
region: institutional commitments and alternatives, Phase I. 
Interim report. Lee, K.N.; Marts, M.E.; Walton, R.G.; Birmingham, 
A.D. (Washington Univ., Seattle (USA). Inst. for Environmental 
Studies). 1 a 1976. Contract DI-14-34-0001-6050. 167p. NTIS, PC 
A08/MF AO1 
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Pacific Northwest electric power development was 
studied with three objectives: (1) to assemble an historical account of 
institutional arrangements for electric power deve t in the 
region; (2) to identify emergent seal policy issues; (3) to identify 
long-range institutional research problems relevant to regional 
energy and resource development. 


45729 Electric power: regulation of a natural monopoly. Kauf- 
man, A. (New York State Public Service 216-234 
of In Energy supply and government policy. Kalter, Ri, Vogely, 
W.A. (eds.). Ithaca, NY; Cornell University Press (1976). 

New pricing systems, such as peak pricing, combined with 
new technology may enable the electric utilities to become more 
viable. Some of the changes proposed to counteract a trend of 
declining revenues and eroding investor confidence are reviewed. 
Regulatory lag provides an incentive for utilities to increase efficien- 

cy when costs are rising, but ar, mor for automatic adjustment 
clauses offer some advantages if the adjustments operate in both 
directions. Rate restructuring has elicited much public debate, with 
arguments for the traditional fully distributed cost, cost-of-service, 
value-of-service, marginal costing, incremental costing, and other 
Strategies. Utilities are affected by the peaking of demand, an inabil- 
ity to store power in order to meet the peak demand, legal require- 
ments to serve all customers, and high fixed costs. External costs 
(such as waste heat handling) are best handled through effluent 
taxes, which offer the utilities the option of paying the cost in taxes 
as a penalty or in abatement equipment as a capital expense. If all 
costs are included, there is no substantial economic difference be- 
tween privately and publicly owned utilities. (DCK) 


45730 Efficiency and fairness of the terms and conditions under 
which electricity is sold to British manufacturing establishments. 
Cannon, C.M. (Univ. of Kent, Canterbury, Eng.). Appl. Econ.; 9: No. 
2, 173-184(Jun 1977). 

This paper reports on an inquiry into three aspects of the 
terms and conditions under which electricity is sold to manufactur- 
ing establishments. These aspects are the adequacy of information 
services; the fairness of the pricing behavior of electricity boards; 
and the efficiency of one schedule of charges agreed with a lar 
industrial consumer. Except the charge for night-time units, the 
schedule of charges agreed with the large consumer appears to be 
efficient. However, regional statistics on the percentage of = 
voltage customers that pay agreed terms rather than published tariffs 
suggest that the pricing behavior by boards is often unfair. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 46227 


45731 lee Power plant siting policy alternatives me 
Ivania. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). 4 
May 1976. 226p. Carnegie-Mellon Univ., Pittsburgh, PA. 

The Governor's Science Advisory Committee established a 
panel to study broad problems of energy facility siting for Pennsyl- 
vania. The objectives and tasks were to provide Pennsylvania's 
policy and decision makers with detailed analyses to assist in evaluat- 
ing siting policy alternatives and related issues for electrical power 
generation facilities. The study reported here was limited in scope to 
coal-fired and nuclear facilities. This study is organized in a frame- 
work that (1) provides background and historical information rel- 
evant to —, plant siting considerations; (2) analyzes in detail 
some of the critical environmental, economic, socio-economic, and 
procedural issues; and (3) shows some of the key interrelationships 
and tradeoffs among the different siting issues examined. Major 
conclusions include the following. Plant size and growth rates will 
directly affect the number of new sites required. Should convention- 
al-sized plants of 1000-MWe capacity be used to meet future de- 
mands, the additional number of sites required would be about 31, 
75, and 120 for annual growth rates in peak demand of 3.5 percent, 
5.9 percent, and 7.5 percent, respectively. Coal production growth 
rates could be the limiting factor to supplying future electricity 
demands, possibly resulting in an additional reliance on nuclear 
plants or other fuels. If nuclear energy, high coal production levels, 
or imported fuel sources become infeasible or unacceptable, then 
conservation measures aimed at reducing electricity demand growth 
rates will be required. Load management can be used to reduce the 
necessity for increasing generating capacity without a reduction in 
total demand for electricity. Present regulatory policy for the use of 
air and water resources will significant constraints on the future 
siting and cost of generating facilities. (MCW) 


45732 (PB—263505) The phasing out of natural gas and oil for 

electric power generation, Southwest Power Pool and Electric Reli- 

— Council of Texas. Part II. Technical and economic evaluation 

of various possible electric utility natural gas reduction programs, 

1975—1990. (Federal Power Commission, ba D.C. (USA). 

Bureau of Power). 30 Jul 1976. 250p. NTIS, PC All/MF AOl. 
See also PB—245570. 
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This report evaluates the technical and economic feasibility of 
for accelerating the phasing out of natural gas consump- 


tion by electric utilities in the southwest U.S. between 1975 and 
1990. 


45733 Determination of reserve generating criteria in 
electricity supply systems. Webb, M.G. (Univ. of York, Eng.). Appl. 
Econ.; 9: No. 1, 19-31(Mar 1977). 

The supply of products that are non-storable at economic cost 
levels poses many interesting economic problems. Foremost among 
these is that of what is termed -load pricing within the context 
of marginal cost pricing. In this paper another of these problems, 
that of the provision of ‘optimum’ reserve capacity margins, is 
considered. This problem is of importance in a number of industries, 
such as electricity supply, water, gas, and telephones. The approach 
adopted in this paper was to apply the concept of willingness to pay 
to the problem of both identifying and measuring the costs and 
benefits associated with a change in the size of the reserve capacit 
margin. Although power cuts are unpopular, in view of the hi 
costs to a nation of providing the reserve capacity margin, it is 
argued that the determination of the optimum size of this margin 
should be related to an attempt to measure its associated costs and 
benefits rather than simply trying to meet some arbitrarily estab- 
lished reserve capacity criterion. 


45734 Aero engines dominate CEGB peaking programme. Hurst, 
J.N. (Rolls-Royce Ltd., Coventry, Eng.). Energy Int.; 14: No. 3, 17- 
19(Mar 1977). 

The United Kingdom's Central Electricity Generating Board 
(CEGB) is requiring utilities to add additional peaking capacity with 
gas turbines in order to meet brief peak loads, develop a plant 
reserve, and meet the needs of the grid system. The CEGB, setting 
strict standardization criteria for plant types of proven capability, 
chose the twin engine Olympus B 70-MW units supplied by Rolls 
Royce and GEC. Standard plant design features simplified main 
plant foundations and gas turbine packaging that reduces site erec- 
tion time. Appearance and environmental constraints due to the 

roximity to residential and commercial areas led to a low profile 
building that looks like a modern factory. Acoustic hoods and 
modules control inside noise, while outside noises are moderated by 
the building construction, well-planned fans and pumps, and exhaust 
silencers. Distillate fuel emissions are controlled by high chimneys. 
The unit is expected to be popular in areas where the savings on 
system costs outweigh the high capital costs, namely areas of dense 
population, heavy industry, and strict environmental laws. (DCK) 


45735 Analyzing future power plant performance. McFarren, 
R.D. (Federal Energy Administration, Washington, DC); Simard, 
R.L. Public Util. Fortn.; 99: No. 9, 19-22(28 Apr 1977). 

The Council on Economic Priorities recently examined the 
critical factors in the performance of existing electric power plants 
and prospects for future plant performance. Future power plant 
performance was projected and, on that basis, conclusions derived as 
to the relative generation costs of coal and nuclear plants and the 

ropsective economy of advanced technologies. Included in the 
indings are such things as (1) nuclear and coal plant capacity factors 
decline with size; (2) pressurized water reactor nuclear units 
“mature” in that their capacity factors increase with age; boiling 
water reactor nuclear units show no similar tendency; (3) coal plant 
performance is inversely related to coal sulfur content and is general- 
ly not affected by coal heat value or moisture content; (4) nuclear 
plant performance is likely to continue to decline as larger plants are 
built; and (5) the projected declining performance of coal and 
nuclear plants will enhance the ability of advanced and renewable 
energy technologies to compete economically. This article discusses 
several aspects of the CEP analysis and sets forth three basic 
reservations of the authors: (a) data which CEP was able to collect 
were inadequate for the types of analyses CEP attempted due to the 
great variability of plant performance and the insufficient number of 
data entries in the various classifications defined by CEP; regression 
analyses CEP performed do not explain the large amount of variabil- 
ity in the data; and (c) CEP projections of future power plant 
performance are based on the hypothesis that the trends of past and 
current performance can be extrapolated to predict future perfor- 
mance. (MCW) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 45641, 45644, 45659, 45674, 
45679, 45680, 45681, 45682, 45690, 45692, 45697, 45780, 45843 


45736 (NP—21898) Energy consumption in Montana: projections 
to 1990. (Montana Energy Advisory Council, Helena (USA)). Aug 
1976. 64p. Montana Energy Advisory Council, Helena. 

Final report to the Old West Regional Commission. 

Work to date on analyzing and understanding Montana’s 
energy requirements shows that some rudimentary tools were used 
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to form a base from which more sophisticated projections can be 
made. Since many factors were not included in the analysis--and 
since great uncertainty surrounds future energy prices, technology, 
and availability--these projections are considered “ball-park” esti- 
mates. The analysis has yielded some insight into the future energy 
use of Montana. The paper outlines the methodology employed, 
presents the relationships used for the projections, and provides 
graphical presentation of the forecasts. (MCW) 


45737 (PB—260596) An input/output analysis of energy use 
change from 1947 to 1958, 1958 to 1963 and 1963 to 1967. Final 
report. Searl, M. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Nov 1976. 90p. NTIS, PC A05/MF AO1. 

The energy used to produce a real doilar of output in 1947, 
1958, 1963, and 1967 for thirty energy-consuming sectors is comput- 
ed. The energy used by four energy-producing sectors to produce a 
given amount of energy output is also calculated. Similar computa- 
tions are made per unit of final demand. Diverse trends exist among 
the sectors considered. Some sectors, such as rubber and miscella- 
neous plastics, show a continuing decrease in the amount of energy 
required per unit of output or final demand. A number of sectors, 
such as agriculture showed decreasing energy intensity through 1963 
and greater energy intensity in 1967. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 45741 


SOLAR 
REFER ALSO TO CITATION(S) 45245, 45246, 45263, 45277, 45294 


OTHER 
REFER ALSO TO CITATION(S) 45335, 45689 


ENERGY CONVERSION 


MHD GENERATORS 


MATERIALS, COMPONENTS, AND AUXILIARIES 


45738 (FE—1537-10) Preliminary design of a single air heater 
segment suitable for a coal-fired open-cycle MHD system. Third 
quarter report, July 1975—September 1975. (FluiDyne Engineering 
Corp., Minneapolis, Minn. (USA)). Apr 1976. Contract EX-76-C-01- 
1537. 37p. Dep. NTIS, PC A02/MF AOI1. 

Efforts during the third quarter were directed toward materi- 
als selection, test and evaluation, and preliminary design of the 5 to 
10 kg/s air heater segment. A series of 5-hour and 30-hour screening 
tests were completed. A total of 39 tests were made with 25 
commercial ceramic materials from 9 manufacturers. From these 
tests and subsequent qualitative analyses, the magnesia chromite 
compositions and the spinel bonded magnesias appear to be the most 
viable candidates. Samples have been submitted to the National 
Bureau of Standards for examination and analysis. The next step in 
the test program is to expose these materials in larger quantities (1.5 
ft* or 0.04 m*) to a cycling test. This test will expose a small cored 
brick matrix to alternating reducing (gas cycle) and oxidizing (air 
cycle) conditions over the temperature range anticipated in a full- 
scale MHD preheater system. Liaison was also initiated during this 
quarter with numerous refractory suppliers. This has included visits 
with the various manufacturers and submittal of test samples to the 
respective manufacturers for inspection and analysis. The prelimi- 
nary design effort has established a set of design parameters and a 
process schematic of the 5 to 10 kg/s MHD air heater segment. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 45212 


45739 Thermoelectric generator. Markman, M.A.; Simanovskii, 
L.M.; Kolomoets, N.V.; Kamenskii, V.T.; Matskov, I.M.; Protsenko, 
V.P.; Sporyshev, B.V.; Baby, V.S. US Patent 4,014,713. 29 Mar 
1977. Filed date 15 Aug 1975. 6p. 

A thermoelectric —— is described comprising a thermo- 
electric module, means for burning fuel and supplying heat to the 
module, a cooling system including a hollow radiator filled with 
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cooling liquid and a cooling jacket embracing the module and 
connected to the radiator by inlet and outlet pipes, the jacket being 
inclined towards the inlet pipe having at least one ascending portion, 
whereby a pressure differential is established that is required for the 
te 4 claims, | fig. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 45207, 45208, 45211 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


4&740 (N—77-13820) High-efficiency thermionic converter stud- 
ies. Huffman, F.N.; Sommer, A.H.; _—— C.L.; Briere, D.P.; 
Oettinger, P.E. (Thermo Electron Corp Waltham, "Mass. (USA)). 
Nov 1976. Contract NAS3-19866. 127p. (NASA-CR—135125; TE— 
4202-12-77). NTIS, PC A07/MF AO1. 

The objective is to improve thermionic converter perfor- 
mance by means of reduced interelectrode losses, greater emitter 
capabilities, and lower collector work functions until the converter 
performance level is suitable for out-of-core space reactors and 
radioisotope generators. Electrode screen’ have iden- 
tified several promising collector mate Back emission work 
function measurements of a ZnO collector in a thermionic diode 
have given values less than 1.3 eV. Diode tests were conducted over 
the range of temperatures of interest for space power applications. 
Enhanced mode converter experiments have included triodes operat- 
ed in both the surface ionization and plasmatron modes. Pulsed 
triodes were studied as a function of pulse length, pulse potential, 
inert gas fill pressure, cesium pressure, spacing, emitter temperature 
and collector temperature. Current amplifications (i.e., mean output 
current/mean grid current) of several hundred were observed up to 
output current densities of one omens cm. These data correspond to 
an equivalent arc drop less than 0.1 e 


FUEL CELLS 


45741 (TID—3359) Fuel cells: a bibliography. (Energy Research 
and Development Administration, Oak Ridge, Tenn. (USA). Techni- 
= Information Center). Jun 1977. 416p. Dep. NTIS, PC A1l8/MF 
AOl. 


The compilation includes 3273 citations of foreign and domes- 
tic research reports, journal articles, patents, conference proceed- 
ings, and books published since the mid-1960s. Each com plete biblio- 
graphic citation is followed by an abstract or a listing of the subject 
descriptors used to describe the content of the reference for machine 
storage and retrieval. Four indexes are provided: corporate, author, 
subject, and report number. The citations are arranged in ~~ 
categories: General; Design and Development; Performance and 
Testing; Materials, Components, —s Auxiliaries; Applications; and 
Electrochemistry, Mass Transfer, and Thermodynamics. (WHK) 


DESIGN AND DEVELOPMENT 
45742 (N—77-11532) Solid electrolyte (SPE) fuel cell 
2. (General Electric Co., Wilmi 


technology, program review, phase 
ton, Mass. (USA)). 29 Apr 1976. Contract NAS9-14345. 40p. 
(NASA-CR—150957). NTIS, PC A03/MF AO1. 

The purpose of the solid polymer electrolyte (SPE) fuel cell 
program is to advance the SPE fuel cell technology in four target 
areas. These areas are: (1) reduced fuel cell costs; % @) reduced fuel 
cell weight; (3) improved fuel cell efficiency; and (4) increased 
systems compatibility. 


PERFORMANCE AND TESTING 


45743 (AD-A—035942) Methanol-air batteries. Research and 
development technical report. Perry, J. Jr. (Army Electronics Com- 
mand, Fort Monmouth, N.J. (USA)). Jan 1977. 32p. (ECOM—4457). 
NTIS, PC A03/MF AOl1. 

The methanol-air battery shows promise of meeting the oper- 
ational requirements of low power equipments, such as sensors, 
mines, and similar equipments. While primarily designed to satisfy 
low level output requirements, the system is capable of supporting 
transient peak loads on a cyclical basis. Cells charged with 120 ml of 
anolyte, consisting of 6 M methanol in 11 M KOH, have operated 
for 2,230 hours under cyclic load drains of 50 mA for 13 minutes and 
2 A for 1 second. One cell operated for more than 8,000 hours with 
age refilling of fresh anolyte, demonstrating the long serviceable 
ife of the electrode components. Fuel utilization efficiencies as high 
as 84% have been obtained from cells charged with an anolyte 
solution of methanol in potassium hydroxide. Single cells char, 
with a fuel mixture of methanol and methyl formate in 5M KOH 
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2 A period 


MATERIALS, COMPONENTS, AND AUXILIARIES 
(N—77-11175) Evaluation of 


Center). Nov 1976. 27p. (NASA-TN- D—8341; E—8174). NTIS, PC 
A03/MF AO1. 

Various forms of potassium titanate were found to have 
almost complete resistance to chemical attack in 45 wt % KOH at 
150 C (423 K) for up to 9600 hours. Electron microscopy and X-ray 
diffraction disclosed important differences with respect to fibricity 
and stability. The octatitanate appeared to possess the best combina- 
tion of properties. It was concluded that potassium titanate could be 

uced in a more asbestos-like form. Fiber dispersion is important 
in matrix manufacture. 


45745 Electrode joining materials as main component for high 
temperature fuel cells. Baukal, W.; Kuhn, W.; Kleinschmager, +. 
Rohr, F.J. (Battelle-Inst, Frankfurt AM, Ger). J. Power Sources; 1 
No. 2, 203-213(Dec 1976). (In German). 

essen highly conductive mixed oxides have been investi- 

ible electrode interconnection materials for high tem- 

ei uel cells. Their electrical conductivity, chemical and phase 
stability, compatibility with other structural parts of the cell and 
workability have been determined. 


45746 Fuel cell. Cheron, J. (to Institut Francais du Petrole, des 
Carburants et Lubrifiants et Entreprise de Recherches et d’ Activities 
Petrolieres Elf). US Patent 4,015,052. 29 Mar 1977. Priority date 10 
Sep 1974, France. 4p. 

This fuel cell comprises circuits for collecting electrolyte 
leaks in the fuel and comburent chambers, said circuits being con- 
nected to the inlet orifice of the electrolyte pump. The electrolyte 
tank is located above the electrolyte pump and adjustment means 
provide for a pressure drop in the electrolyte flow between the tank 
and the pump inlet. 5 claims, 3 figs. 
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REFER ALSO TO CITATION(S) 45632, 45672, 45673, 45686, 
45687, 45690, 45692 


45747 (NP—21906) Heating 

Klotz, S.P. (Stanford Univ., Calif. (USA). 

Astronautics). Jan 1977. 97p. Stanford Univ., 
Thesi 


of swimming pools. 
t. of Aeronautics and 


esis. 

A semi-analytical model is developed for predicting the heat- 
ing requirements of swimming pools as a function of meteorological 
conditions and pool temperature. Techniques which have been suc- 
cessfully applied to analyzing the performance of cooling ponds for 
large electrical utilities in the power industry are used for this 
purpose. The model employs an ag budget approach on the pool 
to account for the total heat loss from the water surface to the 
surroundings. Some experimental data acquired to evaluate the 
model are presented. Generalized design curves for predicting heat- 
ing requirements for indoor pools are presented. 


BUILDINGS 


REFER ALSO TO CITATION(S) 45268, 45271, 45633, 45636, 
45648, 45649, 45650, 45651, 45652, 45680, 45725, 45824 


45748 (AD-A—036021) A summary of the DARPA energy and 
materials shortages programs, fiscal years 1972—1976. Final report. 
Frankosky, J.O.; Ravitsky, C.; Milner, F. (Battelle Columbus Labs., 
Ohio (USA). Tactical Technology Center). Dec 1976. Contract 
DAAHO1-72-C-0982. 199p. (A—4825). NTIS, PC A09/MF AOI. 
A summary of the several research efforts by DARPA during 
fiscal years 1972-1976 for investigations in the fields of energy and 
materials shortages is presented. It is essentially a summary program 
completion report. It presents an overview, broken down into four 
major areas: energy availability and national security considerations, 
alternate sources of energy at military installations, energy alterna- 
tives in propulsion, and potential materials shortages and their impli- 
cations for national security. The overview is supported by the 
appendices, each addressing a separate area of investigation. 


4735 
-40 C, 
of the 
as a com- 
pe ponent of alkaline fuel cell matrices. Post, R.E. (National Aeronautics 
epi 
CA. 
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45749 (EPRI-EM—319(Vol.1)) Investigation of methods to im- 
prove heat pump performance and reliability in a northern climate. 
Final report. Volume I. Kirschbaum, H.S.; Veyo, S.E. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA)). Jan 1977. 436p. Dep. NTIS, 
PC A19/MF AOl. 

The purpose of this analytical project was to evaluate the 
potential for improving heat pump performance and reliability for 
application in northern climates. Component and subsystem im- 

rovements with the potential for implementation by 1980 were 
identified. Improved systems were then configured and analyzed for 
their benefits to, and impacts on, consumers, electric utilities, and the 
manufacturing industry. Air-to-air heat pumps were emphasized and 
the impacts of storage and/or solar augmentation were investigated. 
Three utility service territories were selected to illustrate annual life 
cycle cost optimization for the case of a flat electricity rate structure. 
Five improved heat pump systems were identified and analyzed for 
performance, reliability, cost, utility impacts, and development re- 
quirements. Compared to a 1975 state-of-the-art heat pump, the 
improved units offer heating COP improvements of 30 to 40% and 
annual life cycle cost reductions of 9 to 14%. Additional reductions 
in annual life cycle cost are possible if the reliability of the average 
heat pump can be improved to the higher levels achieved by a few 
manufacturers, and the home is insulated to the higher standards 
now being proposed by NEMA, electric utilities, and insulation 
manufacturers. The study shows that significant energy savings will 
be possible. However, in the absence of time of day rates,cost- 
optimized heat pumps as applied in northern climates will not offer 
significant demand reductions over state-of-the-art heat pumps. The 
results of the project will be valuable to utilities in planning and 
implementing consumer information programs as well as in evaluat- 
ing proposed time of day rates. 


45750 (EPRI-EM—319(Vol.2)) Investigation of methods to im- 
prove heat pump performance and reliability in a northern climate. 
Final report. Volume II. Appendix A. Kirschbaum, H.S.; Veyo, S.E. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Jan 1977. 
574p. Dep. NTIS, PC A24/MF AO1. 

The following appendices to a final report on evaluating the 
potential for improving the performance, reliability, cost, and energy 
demand of heat pumps for use in northern climates are included in 
this volume: climate characterization; building characterization; 
manufacturer's data for HVAC equipment; residential heat pump 
sizing practices for northern climates; on/off cycle analysis; seasonal 


ea ogg computer program listing and results; HVAC system 
case performance for single and multiple family residences; 
reliability establishment; and the REL-PUMP computer program 
user’s guide. (LCL) 


45751 (EPRI-EM—319(Vol.3)) Investigation of methods to im- 
prove heat pump performance and reliability in a northern climate. 
Final report. Volume III. Appendices B, C, D. Kirschbaum, H.S.; 
Veyo, S.E. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
Jan 1977. 480p. Dep. NTIS, PC A21/MF AO1. 

The following appendices to a final report on evaluating the 

potential for improving the performance, reliability, cost and energy 
demand of heat pumps for use in northern climates are included in 
this volume: details of optimization analysis; sensitivity analyses; 
guns component modifications; modified compressor analysis; 
Tost penalty modeling; alternative refrigerant study; performance 
characteristics of the quasi-optimum heat pump systems; initial 
system configurations; selection of system configurations; TRNSYS 
aig modifications and additions; weather data input preparation 
or TRNSYS simulation; development of input data for TRNSYS 
program; solar collector sizing study; component sizing and sizing 
sensitivity study; control logic; system seasonal simulation results; 
effect of compressor and defrost on-off cycles on system annual cost; 
sensitivity of the recommended systems to variations in reliability or 
maintenance costs; sensitivity of the studied systems annual cost to 
energy cost excursions; effect of discount rate on HVAC system 
annual cost; economic analysis computer code; and residential incre- 
mental building costs due to changes in level. (LCL) 


45752 Field evaluation of high-temperature infrared space heating 
systems, Janssen, J.E. (Honeywell Inc., Bloomington, MN). 
ASHRAE Trans.; 82: 31-37(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A field evaluation of four radiant heating systems was spon- 
sored to verify results of an earlier laboratory study and to generate 
design information for the ASH-RAE Handbook of Fundamentals. 
Data from two electric and two gas-fired, industrial-type systems 
were widely scattered. This was due to excessive uncontro'led 
infiltration and intermittent operation. Statistical analysis did support 
several conclusions, however. The average operative temperature at 
neutral comfort was 5.2°F higher than the dry-bulb temperature. 
This was estimated to yield a 20 percent energy savings over a 
convective-type system. Correlation of measured and computed 
operative temperatures pointed to errors in estimating physical activ- 
ity. Sustained physical activity was probably lower than the job 
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activity might lead one to estimate. Radiant ety yer appear 
to offer energy savings if care is exercised in decision and 
operation of the system. 


45753 System load characteristics and estimation of annual heat 
loads for laboratory animal facilities. Gorton, R.L. (Kansas State 
Univ., Manhattan); Woods, J.E.; Besch, E.L. ASHRAE Trans.; 82: 


107-112(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Selected references are reviewed and compared for recom- 
mendations on determination of space requirements, heat production 
and ventilation requirements for laboratory animal facilities. Experi- 
mentally derived information is compared to recommendations for 
determination of animal heat generation based on experience and on 
principles of comparative physiology. This comparison results in a 
recommended procedure which recognizes both theory and experi- 
ment. A numerical example is developed which shows that the 
various components of the total load are such that modulation of 
— air supply can control loads during peak animal activity 
periods. 


45754 Indirect evaporative cooling systems. Wooldridge, M.J.; 
Chapman, H.L.; Pescod, D. (Commonwealth Scientific and Industri- 
al Research Organization, Victoria, Australia). ASHRAE Trans.; 82: 
146-155(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Characteristics and applications of three indirect evaporative 
cooling systems are described. The rock bed regenerative unit is now 
in licensed production and some operational experience is available, 
while the plastic plate heat exchanger unit has been demonstrated to 
be effective. A third system, based on a rotary heat exchanger is 
included. Although less development has been done cn it, several 
successful applications of the heat exchanger are operational. All 
systems provide comfort cooling in which building indoor tempera- 
ture varies over the day at an operating cost less than 50% of that of 
a comparable refrigerated cooling system. 


45755 Procedure employed by the ASHRAE task group for the 
determination of heating and cooling loads for building energy analy- 
sis. Kusuda, T. (National Bureau of Standards, Washington, DC). 
ASHRAE Trans.; 82: 305-314(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A comprehensive treatment of building heat transfer process- 
es is incorporated into the ASHRAE Task Group load calculation 
procedure to study the effect of various building parameters upon 
the resulting heating and cooling load. The basis of the computation 
is the detailed solution of simultaneous heat balance equations at all 
of the interior surfaces of a room or space. Transient heat conduc- 
tion through the exterior walls and in the interior structures is 
handled by using conduction transfer functions. The use of heat 
balance equations, although more time consuming than the conven- 
tional load calculation procedures, avoids the vagueness and uncer- 
tainties inherent in the latter. In addition, it is more accurate for a 
specific building design. Also given are brief descriptions of major 
subroutines which formed the basis for the recommended load 
calculation procedures. 


45756 Component and system simulation for energy-requirement 
calculations. Stoecker, W.F. (Univ. of Illinois, Urbana). ASHRAE 
Trans.; 82: 315-322(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The ASHRAE Task Group on Energy Requirements has 
pr a booklet on the simulation of components and systems. 

‘orms of equations are recommended and illustrated for the follow- 

ing components; boilers and furnaces, centrifugal and absorption 
chillers, reciprocating compressors, water- and air-cooled condens- 
ers, cooling towers, water-chilling evaporators, pumps, fans, con- 
densing units, engines, controls, and unitary cooling equipment. 
Simulation methods are recommended for the following systems: 
outdoor air control, terminal reheat, dual duct or multizone, variable 
air volume, decentralized heat pumps, internal-source heat pumps, 
and combined air system with perimeter convectors. 


45757 Crosschecking energy analysis procedures and standardiz- 
ing weather input. Reeves, G.A. (Edison Electric Inst., New York); 
Robart, C.P.; Stamper, E. ASHRAE Trans.; 82: 323-331(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The Task Group on Energy Requirements for Heating and 
Cooling of Buildings was charged with the development of proce- 
dures for hour-by-hour computer-based methods of calculating 
building cooling and heating loads and yearly energy usage. In the 
development process it became necessary to create a procedure for 
determining the weather data to be input to the final calculation 
method. In addition, existing computer programs, having the same 
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function (calculation of yearly building energy usage), were com- 


yres an ayakawa Energy it, Los ). 
ASHRAE Trans.; 82: 332-339(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Fundamental to the charge given to the Task Group on 
Energy Requirements was to field verify the proposed calculation 
methodologies for determining energy uirements in buildings. 
The four buildings selected for testing and HVAC systems are 
presented. Each test site was awarded a Phase I grant to simulate 
their buildings using the proposed ASHRAE computer algorithms 
and to prepare detailed plans and costs for instrumentation, data 
acquisition and processing. Because of limited funds, the grant for 
the Phase II field testing was awarded to Ohio State University 
(OSU). A description of the we oh Aids Building at OSU and its 
HVAC system is presented and the installed instrumentation and 
data acquisition methods discussed. 


45759 Summary results of the Ohio State University field valida- 
tion program. Jones, C.D.; Sepsy, C.F. (Ohio State Univ., Colum- 
bus). ASHRAE Trans.; 82: 340-346(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

In order that proposed energy conservation methods may be 
evaluated and compared, theoreti ferme of buildings and systems 
should be available to the designer. The purpose of the study was the 
development of computer simulation methods for predicting (1) 
heating and cooling load profiles using weather, structural, and 
architectural data as input and (2) energy consumption of the system 
with the load profile as the input. Detailed field measurements on a 
test building were compared with the simulated results. Simulations 
were based on algorithms available in the open literature and manu- 
facturers’ data were obtainable. 


45760 Heat pump: a proven device for heat-recovery systems. 
Whitehead, E.R.; Roley, R.D. Jr. (General Electric Co., Louisville, 
KY). — Trans.; 82: 357-363(1976). 

m Proceedings of the ASHRAE semiannual meeting; 
Dallas, ™ USA (1 Feb 1976). 

The use of the air-to-air vapor compression heat pump to 
recover waste heat or to capture excess heat and then to transfer 
heat to where it is needed in a building is discussed. Examples of 
such heat recovery heat pump operations in industrial plants are 
given. The benefits of such systems are enumerated. (LCL) 


45761 Improving heat pump acceptability. Werden, R.G. 
erden Association, Jenkintown, PA). ASHRAE Trans.; 82: 372- 


(Ww. 
m Proceedings of the ASHRAE semiannual meeting; 

Dallas, Tx USA (1 Feb 1976). 

The energy conservation potential of using heat pumps and 
the economic advantages of heat pumps in an era of rising fuel and 
electric power costs are discussed. Improvements needed in heat 
Sy | design and operation are described. Finally, future opportuni- 
ies for energy-conserving uses of heat pumps including heat recov- 
ery and recycling in buildings and industrial or power plants and the 
development of the Annual Cycle Energy System, with and without 
solar energy, are outlined. (LCL) 


45762 Evaluation of the temperature-difference method for bal- 
ancing hydronic coils. Choat, E.E. (Union Carbide Corp., Oak Ridge, 
TN). ASHRAE Trans.; 82: 526-536(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A series of tests have been made to evaluate the degree of 
accuracy that could be achieved when utilizing the temperature- 
difference (TD) method for waterside balancing of hydronic coils. 
An air-conditioning system was constructed and tested which per- 
mitted balancing by the TD method and which also provided for 
verification of results obtained. These tests indicate that the applica- 
tion of the TD method produces unreliable results. However, utiliza- 
tion of the same test data and a different procedure produces results 
which appear satisfactory. 


45763 Acrylic plastic glazing: properties, characteristics, and en- 
gineering data. Burkhardt, W.C. (Rohm and Haas Co., Bristol, PA). 
82: 683-702(1976). 
rom Proceedings of the ASHRAE semiannual meeting; 
Dallas, ™ Dag (1 Feb 1976). aie 
Acrylic plastic glazing, its properties, c characteristics en- 
gineering data are discussed. The major advantages of acrylic sheet 
used in glazing applications are optically clear yo high 
impact resistance, lightweight, weather resistance, formability to 
complex shapes, and machinability. In addition to colorless transpar- 
translucent and opaque colors and in a variety of surface patterns. 
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Sheet thicknesses in many types of acrylics from 1/16 to 4 in. 
Sheet sizes are produced up to 120 in. x 44 in. The various 
properties discussed are impact strength, a roperties, acousti- 
cal characteristics, solar-optical properties, and forming data. Also 
included are the patterns available, temperature and humidity re- 

glazing size and design load information, bullet resistance 
Characteristicg, abrasion resistance, cleaning considerations and fire 
precautions. 


45764 Energy conservation through the use of exterior shading of 
fenestration. Ewing, W.B.; Yellott, J.1. nh Co., Fajardo, 
Puerto Rico). ASHRAE Trans.; 82: 703-733(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The outside shading of windows from direct sunlight has long 
been recognized as an effective means of a building interiors 
cooler in warm weather. However, prior to the general recognition 
of the growing shortage and high cost of energy for mechanical 
cooling, it has been common practice to rely on such systems for 
comfort conditioning and to ignore the very substantial energy 
savings attainable by shading sun-exposed fenestration. A review is 
presented of the various devices and architectural treatments for 
window shading. The significance of the solar profile angle is 
explained and tabular data are presented for its values in four major 
US. latitudes and for all times of day, year and window orientations 
at which fenestration is insolated. Tables are also given for solar heat 
gain factors in both English and metric units for sixteen princi 
window orientations, and shading coefficients are discussed so t 
the magnitude of the cooling effect from wi ing can be 
better understood. 


45765 Calculation of thermal radiative properties of glass. Hsieh, 
C.K. (Univ. of Florida, Gainesville). ASHRAE Trans; 82: 734- 


rom Proceedings of the ASHRAE semiannual meeting; 
Dallas, ™ rx. USA (1 Feb i 1976). 

An attempt is made to collect equations to calculate direction- 
al spectral absorptivity, reflectivity and transmissivity of coated and 
uncoated glasses in single- and double-glazed units. Equations to 
convert directional spectral emissivity to directional total, hemisphe- 
rical spectral and hemispherical total emissivities are also summa- 
rized. In this endeavor, the blackbody function is utilized in the 
formulation to facilitate numerical conversion of spectral to total 
emissivities. The equations to convert spectral reflectivity and trans- 
missivity to total properties under either directional or hemispherical 
conditions are also formulated in terms of weighted ordinates values. 
Relevant data useful in the calculation are tabulated. 


45766 Analysis of double-draped fenestration configurations. 
Pennington, C.W.; Morrison, C.A.; Ingley, H.A. III. (Univ. of 
Florida, Gainesville). ASHRAE Trans.; 82: 742-752(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

An analysis of double-draped fenestrations has been per- 
formed for both single- and double-glazed configurations. The analy- 
sis is based upon experience, assumptions, and theories which have 
not all been experimentally verified. The selection of significant 
penne needed for the development of the analysis is discussed. 

general, the parameter values are based upon past experience and 
experimental data. The assumption is made that the solar spectrum 
remains essentially unchanged as it is transmitted, absorbed or re- 
flected by the various surfaces of the fenestration configuration. The 
analysis of the double-draped configuration was performed for both 
the single-glazed and double-glazed units. A desk top programmable 
calculator was programmed to perform the trial and error calcula- 
tion procedure developed for the analysis. The results of the analysis 
are presented in tabulated form. Diagrammatic sketches are included 
to illustrate the manner in which the analysis was developed. A 
discussion of the results is also set forth and various conclusions and 
recommendations are made concerning the data presented. Experi- 
mental verification of these calculated values is recommended. 


45767 Application of recirculated liquid sorbent air-to-air enth- 
alpy exchange system. Griffiths, W.C. (Midland-Ross Corp., New 
—— NJ). ASHRAE Trans.; 82: 991-997(1976). 

m Proceedings of the ASHRAE semiannual meeting; 
Dallas, x USA (1 Feb 1976). 

Some typical applications of the recirculated liquid sorbent 
air-to-air enthalpy exchange system are described. Applications de- 
scribed include a hospital, a medical research laboratory, a central 
food service facility, a pharmaceutical manufacturing area and a 
brewery. The unique features of the recirculated liquid sorbent 
system are most valuable in large air-flow applications, in applica- 
tions where zero micro-organism cross-contamination is critical, and 
in applications involving humidity control during winter operation. 
The ability to remotely locate supply and exhaust units and to use 
multiple units in a common system can result in large reductions in 
ductwork and in mechanical space savings. The bacteriostatic nature 
of the liquid sorbent solution, together with the isolated nature of the 
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supply and exhaust units, effectively eliminates the possibility of 
bacterial or particulate cross-contamination. The ability of the 
system to deliver air at a constant temperature and humidity all 
winter can result in substantial savings in the cost of preheat coils 
and prehumidifiers. 


45768 Coil energy recovery loop. Custer, J.B. (Trane Co., La 
Crosse, WI). ASHRAE Trans.; 82: 998-1007(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The need for U.S. energy conservation is highlighted by an 
ever increasing reliance on imported energy. The old run-around 
cycle, renamed the coil energy recovery loop, is an increasingly 
popular means of recovering energy from exhaust air. The coil loop, 
including the three-way flow control valve for frost control, the 
compression tank, and a computer design service that greatly simpli- 
fies the coil loop system design is described. Its major general 
benefits and some of its economics are discussed. To show the 
growing acceptance of the coil loop, the number of jobs installed 
and in process by one company plus an endorsement by a well 
satisfied owner are included. 


45769 Operating experiences with rotary air-to-air heat exchang- 
ers: hospitals, schools, nursing homes, swimming pools. Pearson, R.J. 
(Heapy and Associates, Dayton, OH). ASHRAE Trans.; 82: 1015- 
1020(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Systems utilizing rotary air-to-air heat exchangers are dis- 
cussed. Basic considerations of use (fresh air requirements, system 
configurations, cost considerations), typical system layout/design 
considerations, and operating observations by engineers, staff and 
maintenance personnel are described. 


45770 Impact of ASHRAE ventilation Standard 63-73 on energy 
use. Woods, J.E. (Iowa State Univ., Ames). ASHRAE Trans.; 82: 
1143-1153(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Méchanical ventilation requirements of ASHRAE Standard 
62-73 are compared with the preceding 1946 ASA Standard A53.1 
and show, in most cases, a reduction in required ventilation rates. 
Similar comparisons also are made with other ventilation standards 
for hospitals and animal care facilities. Energy savings resulting from 
the reduction of ventilation air requirements in Standard 62-73 are 
estimated from consideration of ventilation load only (i.e., constant 
supply air rate and room concentration level) and indicate possible 
savings of 25 to 80 percent. Future trends for mechanical ventilation 
standards are discussed relative to the increased demands for energy 
conservation and air pollution control. 


45771 Mechanical ventilation system design features. Kohloss, 
F.H. (Kohloss and Associates, Inc., Honolulu, HI). ASHRAE Trans.; 
82: 1154-1159(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Residential, commercial and industrial occupancies all need 
ventilation. Effective application of mechanical ventilating systems 
can be used to reduce energy consumption. Some occupancies, such 
as enclosed parking garages, can effectively use mechanical ventila- 
tion in many localities without heating. Industrial process exhaust 
can be combined with local mechanical ventilation to minimize 
heating of outside air. Commercial and industrial air-conditioning 
systems can use outdoor air for cooling in many locations for much 
of the year. Residences can be designed for reasonable comfort in 
many areas with attic ventilation. Use of mechanical ventilation in 
parts of large open areas, with spot heating or cooling, can often be 
employed. Due care must be taken in mechanical ventilation to use 
— air distribution techniques to get full benefit of the air 
circulated. 


45772 Control of ventilation air in energy efficient systems. Nor- 
deen, H. (Powers Regulator Co., Skokie, IL). ASHRAE Trans.; 82: 
1160-1168(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Recognizing that outside air is generally used to dilute odors 
and/or cool a conditioned space, controls can be applied to (energy) 
optimize this use in accordance with the demands of the space. 
Control examples are discussed showing past and current energy- 
conserving methods of controlling ventilation air in single-zone 
HVAC units, multizone units, reheat systems, dual-duct systems, and 
variable volume systems. Applicable parts of ASHRAE Standard 
90-75, Section 5, are cross-referenced. Means for volume reduction 
and/or shutoff when ventilation is not required is also discussed. 
This includes a review of devices for monitoring and resetting 
functions associated with ventilation. 
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45773 Control of ventilation to conserve energy while maintaining 
indoor air quality. Kusuda, T. (National Bureau of Stan- 
dards, Washington, DC). ASHRAE Trans.; 82: 1169-1181(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Basic requirements of the ventilation with oraeet to the 
undesirable increase of building air contaminants are discussed. A 
mathematical model for determining the contaminants concentration 
increase with time was developed and verified by applying it to the 
observed CO: increases of the New York City School experiment. 

uations, tables and graphs were developed for estimating the CO 
buildup and possible energy saving obtainable by using the intermit- 
tent operation of the ventilation system. It is concluded that, if 
properly — the intermittent operation of the ventilation 
should be able to reduce the energy requirement for heating the 
ventilation air by as much as 40 percent. 


45774 Electronic charging device for electric storage heating 
systems. Kalischer, P.; Orth, G. (Unipede ‘Raumheizung und Kli- 
matisierung’, Muelheim, Ger). Elektrowaerme Int., A, B; 34: No. A6, 
275-280(Nov 1976). (In German). 

After a short survey of the various stages of tig gee of 
charging devices for electric storage heating systems, the paper 
reports on progress achieved in respect to equipment technology and 
operation. It describes electronic charging control devices which 
respond automatically to weather conditions and available residual 
heat and have a time-dependent charging characteristic. Operating 
results of such charging regulators are discussed and the trends of 
future development are outlined. To complete the picture several 
special designs are presented, including a load-dependent charging 
control system. 


45775 Heating and cooling system with heat pump and storage. 
Kirschbaum, H.S. (to Westinghouse Electric Corp.). US Patent 
4,012,920. 22 Mar 1977. Filed date 18 Feb 1976. 14p. 

A heating and cooling system is described which includes a 
reversible heat pump with three refrigerant coils, one of which is in 
an air duct for the space to be served, another of which is in heat 
exchange relation with outdoor air, and a third of which is adapted 
to exchange heat with a heat exchange fluid which is circulated from 
a heat storage location, the system including valve means in the 
refrigerant lines for connecting any of the three coils to operate as 
either an evaporator or a condenser and for connecting either one of 
the other two coils to operate as a condenser or evaporator, respec- 
tively, so that heat can be exchanged in any combination between air 
in the duct serving the space to be heated, outside air, and the 
storage fluid. The system also preferably includes a solar collector 
and a second fluid storage tank, and circulating means and fluid 
valve means as well as a fluid-to-air heat exchanger in the duct so 
that heat from solar insulation may be used to heat directly or placed 
in storage, or heat may be provided for the space directly from the 
storage. Heat from storage may also be used with the heat pump 
operating. Various other modes of heat pump operation are also 
available in a cooling operation. The system also includes the provi- 
sion of a diverting valve arrangement for the three coil heat pump 
which precludes, through a physical blocking arrangement, the 
possibility of short circuiting the discharge from the refrigerant 
compressor to the suction side of the compressor. 


RESIDENTIAL 
REFER ALSO TO CITATION(S) 45637, 45682 


45776 (BNL—50614) Residential space heating and cooling in 
New England 1972—2000. Daifuku, R. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Dec 1976. Contract EY-76-C-02-0016. 106p. 
Dep. NTIS, PC A06/MF AO1. 

Residential space heating and air conditioning in New Eng- 
land was studied to develop a model for predicting energy demand 
from this sector and for assessing energy conservation policy op- 
tions. To this end, the housing stock was my pm ty by type and 
insulation levels. This allowed the definition of targets for potential 
insulation retrofit program, and as a result of the dynamic nature of 
the model, older, poorly insulated housing was allowed to be re- 
placed over time by new units of higher thermal integrity. Under a 
set of assumptions, including those pertaining to system efficiencies, 
electric heat pump penetration, and likely energy conservation deci- 
sions, energy use in this sector demonstrated a slight decrease at the 
end use level between the years 1972 and 2000. 


45777 (CONF-7504120—, pp 125-130) Planting for energy con- 
servation. Flemer, W. III. 1976. 

From Conference on solar effects on building design; Wash- 
rot District of Columbia, United States of America (USA) (Apr 


In Solar radiation considerations in building planning and 


The advantages of shelter plantings in reducing wind velocity 
and test tans in Gao house ane ta teoms of eovings ont 


OCT. 15, 1977 


location of plants. The orientation of buildings and the disadvantages 
of solid walls as screens are mentioned. The use of vines on walls 
— 


45778 (ERDA—77-23) Survey of cellulosic insulation materials. 
roe Research and Development Administration, Washington, 

SA). Div. of Industrial Energy Conservation). Jan 1977. oop. 
ie. NTIS, PC A02/MF AO1. 

Cellulosic material manufactured from waste paper products 
has been used for several decades for residential thermal insulation 
and currently is second only to fiber glass as a home insulation 
material. In order to provide a better understanding of cellulosic 
material, to improve the quality of insulation made from the materi- 
al, and to promote energy conservation, 19 samples of commercially 
available cellulosic insulation were tested for composition and quan- 
tity of fire retardant; moisture absorptivity; fire retardance; thermal 
conductivity; corrosiveness; and resistance to fungal growth. The 
results of these tests indicate the need for improved standard specifi- 
cations. It is recommended that the performance and product quality 
criteria for cellulosic insulation be reevaluated and defined; that 
manufacturers comply with these specifications, and that the con- 
sumer should insist that materials meet the specifications. (LCL) 


(NP—21883) Appliance program: water heaters, 

clothes washers, clothes ynor, R.A. (Ransom (R.A.) Co., 
Washington, D.C. (USA)). 15 Jul ie 267p. California Energy 
Resource Conservation and Development Commission, Sacramento. 

The purpose of the study was to increase the Energy Re- 
sources Conservation and Development Commission’s basic data 
base to assist in the determination of appropriate appliance efficiency 
standards for the state of California. (TFD) 


45780 (PB—260490) An ome study of possible energy 
savings as a result of water conservation 
Reid, G.W. (Oklahoma Univ., Norman (USA). Bureau of Water 
Resources Research). Jul 1976. 144p. NTIS, PC A07/MF AOl. 
This study evaluates energy consumption from the use of 
various alternatives of water conservation practices. It includes 
comparisons of eighty-one possible household water conservation 
devices and reuse systems with conventional water use methods and 
comparisons of flow reduction from residential uses as results of the 
alternatives. Total monetary savings in energy of alternatives associ- 
ated with pumping, heating, transmission and operating for water 
production and wastewater treatment are compared with the total 
monetary savings in water of the water-saving devices. The report 
concludes with a cost-effectiveness analysis and the ratings of the 
conservation alternatives in terms of both energy and water saved. 


45781 Thermostatically controlled heating arrangement including 
a heat pump. Vogt, A.; Bolter, H. (to Interliz Anstalt). US Patent 
4,019,679. 26 Apr 1977. Priority date 20 Dec 1974, Austria. 6p. 

A heating arrangement, in which the circulating heat transfer 
medium for radiators is heated by condensation of a refrigerant in a 
heat pump, is controlled by relays in the energizing circuits of the 
several, independently driven pumping units of the compressor in 
the heat pump in response to the difference between the temperature 
of the atmosphere outside the heated area and the temperature of the 
circulating heat transfer medium to reduce the pumping 
consumed in response to the rising temperature of the heat ena 
medium, and thereby to improve the efficiency of the heating 
arrangement. 


45782 Innovations in unitary heat pump designs. Douglass, E.S. 
(Edison Electric Inst., New York). ASHRAE Trans.; 82: 364- 


371(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Seven design modifications of a standard 3-ton heat pump for 
a single story 1900 sq. ft. house are compared for original cost and 
operating cost in 5 different climates. It is concluded that significant 
annual energy savings can materialize from the suggested modifica- 
tions to present day unitary heat pump designs, and that increased 
“<D can be recovered quickly due to increased energy costs. 


45783 Residential energy requirements and opportunities for 
energy conservation. Jones, J.W.; Hendrix, B.J. (Univ. of Texas, 
Austin). ASHRAE Trans.; 82: 417-434(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A study of energy requirements and the potential for energy 
conservation in single-family residences in Austin, TX is presented. 
The study examines the effects of variations in design, construction 
materials, equipment, and use patterns on residential energy require- 
ments to identify and evaluate energy conservation opportunities. 
Conclusions are drawn from a detailed computer analysis and from 
the examination of utility billing histories for a number of homes. 
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budget, 
family residential structures. Bernstein, H.M.; Reed, J.E.; Alereza, T. 
Associates, Inc., Columbia, MD). ASHRAE Trans.; 82: 


(Hittman 
gs of the ASHRAE semiannual 
o> TX, USA (1 Feb 1976). ne 
An approach to the energy conservation evaluation of build- 
ing components is developed through discussion of a series of single- 
family housing study methodologies. Methodologies are discussed 
for (i) calculating the in-structure and primary energy budget and 
the Energy Use Index (EUI) of a characteristic house; (2) 
analyzing parametrically the energy budget effects of changes in 
building ane and (3) quantifying the life-cycle energy ef- 
fects of mass implementation of selected building modifications. 


45785 Economic optimization in the energy conservation design 
of single-family housing. Petersen, S.R. (National Bureau of Stan- 
dards, — DC). ASHRAE Trans.; 82: 446-460(1976). 

ings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Energy-conservation measures appropriate to the design of 
single-family housing must be utilized to reflect both climatic and 
economic considerations if life-cycle HVAC costs in housing are to 
be minimized. This paper examines the economic criteria for mini- 
mizing life-cycle costs for both independent and interdependent 
energy conservation techniques. An index number format with cost 
data is presented with which the economically optimal use of attic 
insulation, wall insulation, and storm windows can be estimated for 
various climatic and economic assumptions, including heating and 
cooling factors, energy costs, — conservation costs, discount 
rates, fuel price increases, and building lifetimes. In general it is 
shown that the economically optimal use of energy conservation 
techniques is often considerably greater than currently being ob- 
served in most new housing construction. 


45786 Status of EPA's residential space heating research pro- 
gram--1976. Hall, R.E. (US EPA, Ind Environ Res Lab, does 
Triangle Park, NC). Am. Soc. Mech. Eng., [Pap.]; No. 76-WA/Fu-4, 
1-8(5 Dec 1976). 

The U.S. Environmental Protection Agency's Industrial En- 
vironmental Research Laboratory--RTP has sponsored in-house and 
contract studies for the past ten years to investigate the problems of 
reducing air pollutant emissions from residential space heating com- 
bustion equipment. The results of the program are summarized with 
emphasis on recent studies. When properly tuned and maintained, 
existing residential heating equipment can be operated with very low 
emissions of carbon monoxide, unburned hydrocarbons, smoke, and 
particulate. Emissions of oxides of nitrogen can be significantly 
reduced only via burner redesign. 


45787 Modelling the thermal performance of houses. Spooner, 
D.C. Insulation (London); 21: No. 1, 10, 12, 14, 16, 20, 22, 24(1977). 
A computer simulation has been made of the influence of 
thermal capacity on the thermal performance of houses. The model 
consists of a single room with double-leaf walls which can be heated, 
ventilated and subjected to variations of outside air temperature and 
solar radiation. Results indicate that temperature fluctuations are 
greater in rooms with low internal thermal capacity where, in 
conditions of high solar radiation, overheating is a problem. Addi- 
tionally, such rooms cool quickly to temperatures close to outside 
values when the heating is switched off. High internal thermal 
ity results in more uniform inside air temperatures. The heat 
storage facility of high internal thermal capacity rooms means that a 
significant advantage in energy consumption is gained over low 
pence capacity rooms when a sunny day is followed by a cold 
night. Over a complete heating season, for rooms with the same U- 
value and operated under identical conditons of ventilation and 
heating period, the room most economical in energy consumption is 
the one which maintains the lowest average inside air temperature. 
Whether this is the room with low or high internal thermal capacity 
depends upon the climate, the desired temperatures and the sophisti- 
cation of the control system. 
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45788 Prediction of thermal insulation values of garments from 
the physical data of their fabrics. Azer, N.Z. (Kansas State Univ., 
ASHRAE Trans.; 82: 87-106(1976). 

m Proceedings of the ASHRAE semiannual meeting; 
Dallas, ™ USA (1 Feb 1976). 

A simplified heat trausfer model was developed for the pre- 
diction of the insulation value of a single-layer garment which 
covers the body partially or totally. In the model, the body was 

subdivided into four cylindrical segments. These were the head, 
trunk, and upper and lower extremities. The radius and length of 
each segment were based on the distribution of volume and surface 
area of a standard man. In the model, it was assumed that the heat 
transfer, from the skin to the environment, takes place by radiation 
and conduction through a motionless air layer. Heat is then trans- 
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ferred through the fabric of the garment. To simplify the complex 
mechanism of heat transfer through the fabric, an apparent thermal 
conductivity was defined. Its value depends on the volume fraction 
of fiber and air spaces within the fabric. From the outside surface of 
the fabric, heat is dissipated by convection and radiation to the 
environment. An expression was developed for the prediction of the 
insulation values of garments. According to the model, the insulation 
value of a single-layer garment depends on the surface area ratios of 
the body segments covered by the garment; the area factor of the 
garment; the thickness of the air gap between the skin and the 
garment for each body segment; the thickness of the fabric; the bulk 
densities of the fabric and the fiber of the fabric; and the linear 
radiation coefficient of heat exchange between the skin and the inner 
surface of the garment and the insulation of the air layer adjacent to 
the covered or uncovered parts of the body. (The latter is a function 
of air velocity.) Comparisons were made between the model predic- 
tions and the experimental measurements of men’s and women’s 
garments. The agreement was fairly good. 


45789 Studies on exterior wall air tightness and air infiltration of 
tall buildings. Tamura, G.T.; Shaw, C.Y. (National Research Council 
of Canada, Ottawa). ASHRAE Trans.; 82: 122-134(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Measured values of air tightness for eight multistory office 
buildings (curtain wall and sealed glazing) are reported. They are 
much above those specified by an industry standard. An equation for 
calculating total infiltration rates caused by stack action was devel- 
oped and is applied to the buildings, using measured wall air- 
tightness values. The contribution of air infiltration to total heat loss, 
including transmission and mechanical ventilation, was also investi- 

ted. 
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45790 Ingredients for energy conservation: water cooled lumin- 
aires and the heat pump. Dowless, E.C. (Duke Power Co., Charlotte, 
NC). ASHRAE Trans.; 82: 349-356(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The energy crisis has focused attention on all aspects of 
building energy usage--particularly heating and cooling energy. The 
possibility of utilizing water-cooled luminaires in an area of high 
relative humidity is explored. Heating is done by a water source heat 
pump utilizing the water from the luminaires as source for the heat 
pump. The energy usage of the heat pump system is then compared 
with the energy usage of other heat reclaim systems thereby demon- 
strating the energy conservation capabilities of the system. 


45791 Energy characteristics of central and unitary systems. 
Ostrander, W.S. (Carrier Machinery and Systems Division, Atlanta). 
ASHRAE Trans.; 82: 1075-1081(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The inherent energy characteristics of central and unitary- 
type air-conditioning systems have become a subject of considerable 
discussion because of the increasing emphasis on energy. The pur- 
pose of this study is to explore these inherent characteristics and 
draw conclusions which may be of interest to the consulting en 
neer in the selection of the proper type of system for a specific 
project. It should be emphasized, however, that the energy charac- 
teristics are only one of the many factors which should be consid- 
ered in the selection of an air-conditioning system. Functional per- 
formance, appearance, initial cost, equipment life, and maintenance 
cost must all be considered in order to select the type of system 
which will give the desired level of performance with the lowest 
life-cycle cost. 


45792 Unitary equipment for the perimeter. Entwistle, J.E. 
(Eastman Kodak Co., Rochester, NY). ASHRAE Trans.; 82: 1082- 
1093(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Employing an all-electric decentralized approach in provid- 
ing air-conditioning control is not a new concept. Difficulties in mass 
producing reliable grade equipment have delayed acceptance of this 
concept; however, recent technical advancements have made this 
equipment attractive to both commercial and industrial users. Perim- 
eter-designed units termed “through-the-wall” conditioners offer 
single zone, independent heating and cooling capability, at low first 
cost compared to central designed all-air, all-water or air-water 
systems. In order to properly evaluate this application, one must be 
familiar with the system in terms of installation techniques, comfort 
limitations, system controls, and owning and operating costs. 


45793 Decentralized hea approach. Miller, J.F. (Singer 
Co., Auburn, NY). ASHRAE Fone 82: 1104-1109(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The closed loop water-to-air heat pump system has 
wide acceptance with consulting engineers and building owners for 
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multiroom buildings over the past ten years. This decentralized 
system offers many advantages to the owner before its inherent 
energy conservation is even considered. System advantages include 
unlimited zoning capability, the ultimate in diversity, reduced me- 
chanical space required, minimal ductwork required, high degree of 
reliability, and low operating costs. Energy conservation is accom- 
plished by redistributing energy already released within the building 
in the form of lighting, people, computers, office machines, etc. The 
system lends itself well to heat storage in buildings which are 
occupied during working hours only. It also adapts well with solar 
collectors due to the low heat intensity maintained in the water loop, 
normally 70 to 90°F. 
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45794 Retrofitting university buildings for energy conservation. 
Sepsy, C.F.; Fuller, R.H. (Ohio State Univ., Columbus). ASHRAE 
Trans.; 82: 135-145(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The Allied Medical Building, a five-story main building con- 
sisting of offices, laboratories and classrooms with a two-story wing 
used for television studios, was studied for energy conservation. 
Energy savings modifications were analyzed for this building. Sav- 
ings estimated for the modifications were a 39.9% reduction in gas 
and electric costs. Actual savings for the first quarter of 1975, based 
on meter readings compared to the same quarter of 1972, were a 
63% reduction in cost. 


COMMERCIAL 
REFER ALSO TO CITATION(S) 45275, 45286 


45795 ag pe Energy management guide for light industry 
and commerce. C energy management series. Final report. Keln- 
hofer, W.J.; Wood. L.A. (National Bureau of Standards, Washing- 
ton, D.C. (USA). Office of Energy Conservation). Dec 1976. 31p. 
(NBS-HB—120). NTIS, PC A03/MF AO1. 

Prepared in cooperation with Catholic Univ. of America, 
Washington, D.C. Dept. of Mechanical Engineering. Library of 
Congress catalog card No. 76-608281. 

This report describes some simple methods by which the 
manager of a small business can analyze his energy use, determine 
the areas in which energy savings can be made, and estimate the 
magnitude of the possible cost savings. A check list suggests some 
seventy items which might be important cost saving opportunities to 
an individual business. Eight of these opportunities are expanded in 
the appendix into miniature case studies illustrating simple methods 
for estimating savings. A listing of sources of assistance is included 
as a guide to obtaining consulting advice. 


45796 Air washer: an old tool sharpened by new ideas. Crosland, 
R.B. (Envirotech Corp., Winston-Salem, NC). ASHRAE Trans.; 82: 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Spray-type washers gave birth to the air-conditioning indus- 
try shortly after the turn of the century. They have continued in use 
as the primary means of heat transfer in many installations of 
industrial air-conditioning systems across a broad spectrum of indus- 
tries. The unique capabilities of spray-type air washers to add an 
extra economy cycle to a system through use of evaporative cooling 
looms as an important reason for expanded use of air washer-based 
systems due to the energy savings opportunities provided in these 
times of scarce and expensive energy. Years of refinement of hard- 
ware design and application techniques have made spray-type air 
washers gain rapidly in popularity as the new needs for air cleanli- 
ness, precise humidity control and energy conservation have grown. 
Engineers are challenged to examine air washers in lieu of coils in 
industrial jobs to give their clients the advantage of their speciai 
characteristics. 


45797 Effect of thermal stratification on factory air-conditioning 
load. Dean, R.H. (Temperature Industries, Kansas City, — 
Gupta, A.K.; Van Becelaere, R.M. ASHRAE Trans.; 82: 


m Proceedings of the ASHRAE semiannual meeting; 
Dallas, oo USA (1 Feb 1976). 

Experimental data on a new factory building shows that a 
thermally stratified layer of hot air forms just under the roof during 
the cooling season but shrinks and tend to vanish at night and during 
the heating season. The stratified layer causes heat to leave the 
building more easily than it enters. A nonlinear theoretical analysis is 
employed to evaluate the degree of stratification as a function of 
load. The analysis also provides the information required to select 
diffusers and size refrigeration equipment. 
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45798 - Evaporative cooling in industry. Robertson, S.B. (Crock- 
ford and Robertson Pty. Ltd., Victoria, Australia). ASHRAE Trans.; 
82: 


m Proceedings o 
Dallas, Xx USA (1 Feb ‘10. 

Direct evaporative cooling as an effective and useful means of 

providing cooling in practically any climate where relief from heat is 
necessary is discussed. Some unfortunate experiences in the past, 
where evaporative cooling was installed to standards of air volumes 
and velocities used in refrigerated air conditioning, have been re- 
membered and used to show that evaporative cooling is undesirable. 
Under present day standards nonair-conditioned, new construction 
office space is the exception, but in new factory construction the 
exception is air-conditioned factories. Virtually untouched, this is 
probably the largest market for evaporative cooling that should be 
serviced by the air-conditioning industry. 
45799 Operating experiences with heat recovery in a Hamburg 
supermarket. Hadenfeldt, A. (Hambur ure Electr-Werke, Ger). 
Elektrowaerme Int., A, B; 34: No. A5, 223-229(Sep 1976). (In German 
with English abstract). 

The influence exerted on the total energy requirement by heat 
recovery using a regenerative heat exchanger in combination with 
heat recovery from comfort-cooling is shown on the example of the 
design and layout of the heat supply system for a supermarket. The 
method selected for predetrmining the required amount of heat 
energy with an integrated heat supply showed that only about 26100 
kWh/year were needed to supply the balance. This should be 
supplied by a 105-kW electric heating boiler without a hot water 
storage tank. The operating experience gained in the winter of 1975/ 


the ASHRAE semiannual meeting; 


76 fully confirmed that the approach used by the planners and the 
results of their calculations had been correct. The integrated heat 
supply system is reliable in operation and provides an adequate 
reserve. 


45800 Designing air conditioning installation with awareness of 
energy consumption. Hueber, F.X. (Brandi-Ing, Cologne, Ger). 
Klima Kaelteing.; 4: No. 10, 341-344(Oct 1976). (In German). 

A great number of influences determine the energy consump- 
tion and magnitude of energy recovery in air conditioning plants. 
The influence of heat generated by illumination, of space humidity 
and of the humidification method on annual energy recovery with 
regenerative and recuperative heat recovery systems without any 
increase of exergy is investigated with the help of thermodynamic 
relations in the h, x di . The advantages of energy saving plant 
arrangements are pointed out, the influence of window exhaustion 
and of the heat storage capacity of the building structure on reduced 
loading of the space, and in consequence on the energy consumption 
of the air conditioning is —— in percentages relating to the 


corresponding influence magnit 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 45645, 45725 


45801 (PB—263077) Selected transportation 

primer. (Department of Transportation, Cambridge, 
Transportation Systems Center). Jul 1975. 77p. (DOT.TSC 

76-64). NTIS, PC A05/MF AO1. 

A general-interest publication, introductory in nature, de- 
signed to aid the user in gaining basic familiarity with, and under- 
standing of, transportation energy is presented. Energy statistics, 
supply and utilization forecasts, and evaluations of conservation 
alternatives are the topics emphasized. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 45847 


45802 (N—77-11054) Study of small turbofan engines applicable 
to single-engine light airplanes. Final report. Merrill, G.L. (AiRe- 
search Mfg. Co. of Arizona, Phoenix (USA)). 1976. Contract 
NAS2-8582. 118p. (NASA-CR—137944; AI EARCH—76- 
211893). NTIS, PC A06/MF AOl1. 
design, efficiency and cost factors are investigated for 
lication of turbofan propulsion engines to single engine, general 
aviation light airplanes. A companion study of a hypothetical engine 
family of a thrust range suitable to such aircraft and having a high 
degree of commonality of design features and parts is presented. 
Future turbofan powered light airplanes can have a lower fuel 
consumption, lower weight, reduced airframe maintenance require- 
ments and improved engine overhaul periods as compared to current 
i ered airplanes. Achievement of compliance wih 
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45803 (N—77-11055) Aircraft fuel conservation technology. Task 
Force report, September 10, 1975. (National Aeronautics and Space 
Administration, Washington, D.C. (USA)). 10 Sep 1975. 14Ip. 
(NASA-TM-X—74295). NTIS, PC A07/MF AO1. 

An advanced technology program is described for reduced 
fuel consumption in air transport. Cost benefits and estimates are 
given for improved engine design and components, turboprop pro- 
pulsion systems, active control systems, laminar flow control, and 
composite primary structures. 


RAILWAY 
REFER ALSO TO CITATION(S) 44876, 46711 
and test 


45804 Design, analysis, results for a superconducting 
motor. Atherton, D.L. (Queen's Univ., Kingston, 


linear synchronous 
Ont.); Cunningham, J.A.; Dewan, S.B.; Eastham, A. R: Slemon, 
G.R.; Turton, R.A. Proc. Inst. Electr. Eng. (London); 124: No. 4, 363- 


372(Apr 1977). 

A linear synchronous motor has been desi to propel a 
480 km/h magnetically levitated passenger vehicle. The motor is 
described and the results of tests which have been performed on 
essentially full-scale components of the motor using a 7.6 m-diameter 
test-wheel facility are presented. Controlled starting, acceleration, 
cruising, deceleration and transient operation have been demonstrat- 
ed. A mponent force balance has bcen used to measure the three 
forces and three moments acting on a single stationary supercon- 
ducting magnet due to its interaction with the split 3-phase windings 
mounted on the rim of the test wheel and energized by a variable- 
frequency current-controlled inverter power supply. Measured 
forces and terminal characteristics over complete cycles of force 
angle are in excellent agreement with analysis based on a coupled 
circuit model of the machine and mutual inductance computations. 
Moments were measured to be small under all operating conditions. 
Two modes of control have been demonstrated. The a-scheme, 
proposed for a full-scale system, maintains the angle between in- 
duced voltage and phase current at a value which optimizes the 
motor characteristics, i.e., inverter MVA rating, etc. B-control, 
which may be required for starting, uses vehicle position to 
fire the inverter thyristors at appropriate times. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 45836, 45837, 45838, 45859 


45805 (PB—262125) Assessment of fuel-conservation potential of 
a ground-transportation system due to full utilization of its mass 
transportation capabilities. Final report. Lee, J. (Kansas Univ. Center 
for Research, Inc., Lawrence (USA)). Jan 1977. 134p. (CRINC— 
2620-01). NTIS, PC A07/MF 

During a fuel shortage situation, low production/fuel con- 
sumption areas must be identified and their fuel saving capability 
(quantitative) must be estimated in order that correct and effective 
emergency relief measures be proposed. An overall fuel-conserva- 
tion potential model of a ground transportation system is discussed, 
and its attention focused on a less comprehensive and manageable 
problem of assessing the fuel conservation capability of a ground 
transportation system due to full utilization of its mass transportation 
mode. The approach is experimental rather than theoretical. A 
selected city, in this case Kansas City, Kansas was evaluated. The 
specific works include the estimation of existing excessive mass 
transit capacity, the auto trips that potentially can be diverted to use 
mass transit, and the fuel savings due to such diversions. Results are 
felt to have an acceptable accuracy, and the procedures developed 
are felt to be useful for assessing fuel saving capability of a ground 
transportation system under an emergency situation. A manual de- 
scribing the general use of the developed procedures is included. 


45806 (PB—262255) Right-turn-on-red. Volume I. Final techni- 
cal report. Final report, Feb 1974—May 1976. McGee, H.W.; a. 
son, W.A.; Cohen, J.; King, G.F.; Morris, R.F. (Voorhees (Alan M.) 
and Associates, Inc., McLean, Va. (USA)). May 1976. Contract 
DOT-FH-11-8251. 246p. NTIS, PC Al1/MF AO1. 

See also report dated Oct 1974, PB—239916, and Volume 2, 
PB—262256. Prepared in cooperation with KLD Associates, Inc., 
Huntington, N.Y. 

ight-turn-on-a-red traffic signal (RTOR) is a practice which 

has gained wider acceptance and use by the states in the last few 
years. However, there is still disagreement on whether, where, and 
how RTOR should be implemented. Accordingly, the objectives of 
this study were to determine whether permitting RTOR is desirable 
and to prepare guidelines for determining inclusion or exclusion of 
this movement. The study scope included field data collection and 
computer simulation analyses, accident analyses, driver and pedestri- 
an attitude surveys, legal and law enforcement analyses, and a 
— needs evaluation. The results of the various studies support 
the adoption of the generally permissive RTOR rule by all states. 


ing performance, operating cost or safety. 
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Significant benefits in the form of reduced delay, fuel consumption, 
and auto emissions can be realized without sacrificing safety. 


45807 Right-turn-on-red. volume II. Executive 
summary. Final Feb 1974—May 1976. McGee, H.W.; Stimp- 
son, W.A.; Cohen, J.; King, G.F.; Morris, R.F. (Voorhees (Alan M.) 
and Associates, Inc., McLean, Va. (USA)). May 1976. Contract 
DOT-FH-11-8251. 25p. NTIS, PC A02/MF AO1. 

See also Volume 1, PB—262255. Prepared in cooperation 
with KLD Associates, Inc., Huntington, N.Y. 

The following topics are discussed: findings (RTOR rules and 
state inventory, safety aspects of RTOR, RTOR utilization, RTOR 
delay savings, fuel savings and auto emission reductions, driver and 
pedestrian attitudes towards RTOR, legal aspects of RTOR, law- 
enforcement aspects of RTOR, signing aspects of RTOR); recom- 
mendation for a national RTOR policy; recommended guidelines for 
prohibiting RTOR; signing recommendations (sign message, vari- 
able-time regulations, sign installation, other signing recommenda- 
tions, sign message research); recommended MUTCD changes (2B- 
35 traffic signal signs, 4B-5 meaning of signal indications, 4B-21 
traffic signals near grade crossings, 4D-7 pedestrian intervals and 
phases); and other recommendations (RTOR accident reporting and 
investigation, modifications to state driver's manuals, driver educa- 
tion for RTOR). 


45808 A Aggregate auto travel forecasting: state of 
the art and suggestions for future research. Final report May—Jun 
1976. Mellman, R.E. (Department of Transportation, Cambridge, 
Mass. (USA). Transportation Systems Center). Dec 1976. 44p. 
(DOT-TSC-OST—76-51). NTIS, PC A03/MF AO1. 

Existing forecasting models of auto vehicle miles of travel 
(VMT) are reviewed, and presents evidence that such models incor- 
rectly omit time cost and spatial form variables is presented. The 
omission of these variables biases parameter estimates in existing 
VMT models. More accurate eter estimates are made, and 
suggestions are made for improving VMT models. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 45001 


45809 (PB—262124) Energy recovery system for ships. Final 
report. Yuengling, D.; Baki, A.; Richard, J. (Rosenblatt (M.) and 
Son, Inc., Arlington, Va. (USA)). 16 Dec 1976. Contract MA-6- 
38010. 183p. NTIS, PC A09/MF AO1. 

The results of a feasibility investigation of various heat recov- 
ery concepts which may be incorporated in an existing marine steam 
plant are presented. The use of different refrigerant fluids, as well as 
different types of energy recovery units, is examined; and a plan 
developed for prototype development, installation and test. 


PIPELINE 
REFER ALSO TO CITATION(S) 46711 


INDUSTRY 


REFER ALSO TO CITATION(S) 45648, 45649, 45650, 45651, 
45652, 45681, 45725, 45795 


45810 Conservative approach to energy resources development. 
O'Connor, J.T. (Univ of Mo, Columbia). Am. Soc. Civ. Eng., Proc. 
Eng. Issues, J. Prof. Act.; 103: No. 1, 25-29(Jan 1977). 

The realization that the world’ $ major energy resources are 
finite came to most of the American people only two years ago as a 
result of the Arab oil embargo, which caused severe gasoline and 
other fuel shortages. Civil engineers are responsible for enormous 
energy consumption. In transportation planning, building construc- 
tion, environmental control, water resources management and plan- 
ning, and land use, they commit a tremendous amount of human, 
energy, and material resources. They bear a great responsibility for 
using these resources in the best interests of our society. The next 
generation of civil engineers will have to cope with the problems of 
providing for the real needs of society in the face of decreased 
energy availability or increased energy costs. 


45811 (NP—21908) Study of energy conservation potential in the 
baking (Johns-Manville Manville, N.J. (USA)). May 
1976. = Johns-Manville Corp., Manville, NJ 

The U.S. baking industry consumes more than 82 trillion 
BTU/yr or 7% of the gross energy used by the U.S. food system. In 
order to establish energy saving ibilities in the baking industry, 
energy audits were performed for 5 bakery plants. These audits 
resulted in suggestions for formal programs for energy conservation 
and involve changes in operating procedures, equipment improve- 
ment, increased insulation in buildings and equipment, re- 
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covery of waste heat, and the substitution of fossil fuel for higher 
cost electric power for heating. The economic advantages of such 
modifications are given. (LCL) 


45812 Bh 8 esl: The impact of increased energy costs on 
water use and agricultural output Nerthwestern Oklahoma, Techal- 
cal project completion report. Mapp, H.P. Jr.; Eidman, V.R. (Oklaho- 
ma State Univ., Stillwater (USA). Dept. of Agricultural Economics). 
Sep 1976. Contract DI-14-34-0001-6037. 100p. NTIS, PC A0S/MF 
AOl. 


This study was designed to (1) identify production practices 
which reduce tillage operations, resulting in reduced fossil-fuel 
energy use and increased net returns, (2) determine optimum organi- 
zations of production for representative farms maximizing net re- 
turns and maximizing net kilocalories of output, and (3) pom Pro i 
impact of rising natural gas prices on optimum organizations of 


Ss for farms in alternative resource situations under low and 
igh crop prices. 
45813 (PB—260557) Tillage and energy 


energy survey. Final report, 
1975. (Illinois Agricultural Energy Advisory Committee, Springfield 
ae Jan 1976. 21p. (LLDOE—76/01). NTIS, PC A02/MF 
AOl. 


A statistical survey of current tillage and energy consumption 
(on the farm) practices which was conducted in June and July of 
1975 is presented. The purpose of the statewide survey was to get 
accurate information about the status of current tillage related prac- 
tices in Illinois. These results will be used as a basis for making 
energy conservation recommendations for farmers. 


45814 (PB—262977) sapere considerations of selected 
— conservation man process options. Volume I. Indus- 

try summary report. (Little (Antier DD D.), Inc., Cambridge, Mass. 
ree A Dec 1976. Contract EPA-68-03-2198. 75p. NTIS, PC A04/ 


The likelihood of new process technology and new practices 
being introduced by energy intensive industries is assessed and the 
environmental impacts of such changes are explored. The following 
13 industries are covered: iron and steel, petroleum refining, pulp 
and Peper, olefins, ammonia, aluminum, copper, textiles, cement, 
glass, chlor-alkali, phosphorus and phosphoric acid, and fertilizers all 
in terms of relative economics and environmental/energy conse- 
quences. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 45641, 45644, 45674, 45675 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 45677, 45798 


45815 (NP—21897) Energy consumption by forestry and agricul- 
ture in Montana. Wheeling, T. (Montana Energy Advisory Council, 
a (USA)). 6 Jul 1976. "19p. Montana Energy Advisory Council, 
Helena, M 

Deseziptive and tabulated data are presented on energy con- 
sumption, in terms of liquid and gaseous fuels and electric power, in 
oma) and in agriculture in Montana during 1973 and 


45816 (PB—261662) A study of energy conservation pctential in 
the industry. Final report. (Johns-Manville Corp., Denver, 
Colo. (USA)). Nov 1976. 267 Ni NTIS, PC Al2/MF AOl. 
Energy audits that were conducted in five bakeries, v: 

in size and end product are described. Methods of conducting a plant 
energy audit, resultant energy savings from taking energy conserva- 
tion measures, and ways to continue monitoring energy use and 
savings are discussed 


45817 (PB—261663) A s + of energy conservation potential in 
the meat packing industry. report. (Johns-Manville Corp., 
Denver, Colo. (USA)). Nov 1976. NTIS, PC Al3/MF 

Energy audits that were conducted in five meat king 
plants, varying in size and end product are described. Methods of 
conducting a plant energy audit, resultant energy savings from 
taking energy conservation measures, and ways to continue monitor- 
ing energy use and savings are discussed. 


45818 Conditions of minimum energy consumption in gas-lubri- 
cated bearings. Peshti, Yu.V. Izv. Vyssh. Ch Uchebn. Zaved., Mashinostr.; 
No. 5, 30-37(1976). (In Russian). 

Relations are presented for the determination of the slot that 
would ensure minimum energy consumption for gas dynamic friction 
and gas compression in a compressor in the case of bearings with gas 
supercharging into the working slot. Radial--smooth cylindrical with 
symmetrical and asymmetrical supercharging, segmental, and axial-- 
disk and annular bearings are considered. Using numerical examples, 
it is shown that energy consumption on bearings with gas lubrication 
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is a significant value, and that slot deviation from the optimal value 
results in a considerable increase in power consumption. 


45819 Factory air conditioning: new design approach and case 
study. Reese, J.A. (Temperature Industries, Kansas City, MO); Van 
Becelaere, R.M.; Gupta, A.K. ASHRAE Trans.; 82: 600-607(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

A design approach and method to air condition factories 
utilizing stratification of air is described. An actual installation has 
been designed and has been in operation for one year based on this 
approach. The results of this case study are included. 


45820 Cooling panels for the open-hearth furnace front wall. 
Braverman, E.M.; Vanzha, A.N.; Postupailo, L.Ya.; Kurdyukov, 
A.A.; Chekanov, V.S.; Shishkin, L.I. (Donetsk Metall Plant, USSR). 
(USSR) (Engl. Transl); 20: No. 1-2, 37-39(Jan-Feb 

The All-Union Scientific-Research and Design Institute for 
Gas and Effluent Purification and Secondary Energy Utilization in 
Ferrous cay ay and its Donetsk Branch have develo) several 
new designs for front-wall cooling panels, one of which has been 
adopted at the Donetsk Metallurgical Plant. The panel is a hollow 
cooled box-type structure with oval side walls and bottom wall. The 
irradiated surface is studded. 


45821 Energy conservation on plastics film dryer. Stadelmann, 
M. (Usogas, Zurich, Switz). Kunstst.-Plast. (Solothurn, Switz.); 23: 
No. 8, 9-11(Aug 1976). (In German). 

This paper describes a new approach to the design of a dryer 
used for drying printed plastic films and sheets on printing machines 
is described. In this system gas is used as a heating source and heat is 
recuperated by means of a glass-plate heat exchanger. Economic 
assessment of the new drying system is included. 


45822 Electric-power-saving hydraulic fatigue-testing machine. 
Ohta, A.; Sasaki, E. (Natl Res Inst for Met, Tokyo, Jpn). Exp. Mech.; 
17: No. 1, 37-40(Jan 1977). 

An hydraulic fatigue-testing machine combining a mechanical 
hydraulic pulsator and a closed-loop control system has been con- 
structed as a trial. The dynamic capacities for load and stroke ranges 
are 1 MN —— by a mean load ranging from 0 to 1 MN and 5 
mm, respectively, over a frequency range from 3.3 to 10 Hz. The 
consumption of electric power and cooling water for this machine is 
about one third of the servo-controlled electro-hydraulic machine. 
The stability of this control system is 0.5% of the range. Some 
experimental results are presented to demonstrate the excellent sta- 
bility of load during fatigue testing. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 45760 


45823 Combined thermal engine-heat pump systems for low-tem- 
perature heat Angelino, G.; Ferrari, P.; Giglioli, G.; 
Macchi, E. (Milan Polytech, Italy). Proc. Inst. Mech. Eng. (London); 
190: No. 27, 255-265(1976). 

A system is described for low-temperature heat generation for 
space heating envisaging the — of an organic fluid external 
combustion engine as the direct drive for a heat pump. Waste heat 
from the engine condenser contributes a substantial fraction of the 
overall heat output. Pro in experimental work to ascertain the 
suitability of organic fluids to operate at comparatively high tem- 
perature without appreciable decomposition or corrosive action on 
materials is reported. Results are given of a computation program 
predicting the performance of systems of various capacity. For the 
examples considered yearly fuel consumption was calculated to 
range between 41 and 48% of that of a conventional plant. 17 refs. 


45824 Heat pipe heat exchangers as energy recovery devices. 
Ruch, M.A. (Q-dot Corp., Dallas). ASHRAE Trans.; 82: 1008- 


1014(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Counterflow heat exchangers comprised of a bundle of heat 
pipes with secondary finned surfaces attached offer attractive advan- 
tages as energy recovery units. With no moving parts and wide 
design flexibility, these heat pipe heat exchangers are finding ever 
increasing usage in air-to-air heat recovery. Three general classes of 
— can be identified: using energy recovery from process 
exhaust to regenerate the process; using energy from process exhaust 
to heat comfort make-up air during the winter months; and using 
comfort exhaust to preheat comfort make-up air during the winter 
months and/or precool comfort make-up air during the summer 
months. Illustrations of each class are presented. 


45825 Saving of energy by utilizing the upper calorific value in 
gas-fired pool and domestic hot water service 
installation. Kremer, R. (Froeling and Co, Ger). Klima Kaelteing.; 4: 
No. 10, 345-348(Oct 1976). (In German). 
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The article considers the opportunity of considerable savings 
of energy by further utilization of the calorific value mainly of 
gaseous fuels up to an efficiency of 105%, i.e., up to the vicinity of 
the upper calorific value. The equipment specially developed for this 
purpose is placed after the conventional combustion plant and will 
render fuel savings of 15 to 20%. The heat gained additionally is 
supplied with a temperature of the heat carrier of 45$degree$C, and 
can be utilized for preheating of 5 heating circuits at low 


temperatures, for warming domestic hot water, heating pool water 
etc. 


RECYCLING 
REFER ALSO TO CITATION(S) 45780 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 45711, 45722, 45725 


INDUSTRY 
REFER ALSO TO CITATION(S) 45680, 45730 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 45367, 45369, 46126, 46243, 
46254, 46290 


45826 (BM-RI—7760) Resource recovery from raw urban refuse. 
Sullivan, P.M.; Stanczyk, M.H.; Spendlove, M.J. (Bureau of Mines, 
College Park, Md. (USA). College Park Metallurgy Research 
Center). 1973. 28p. Bureau of Mines, Washington, DC. 

At its College Park Metallurgy Research Center in Maryland, 
the Bureau of Mines has installed and is operating a 5-ton-per-hour 
pilot plant for continuous mechanical separation of values contained 
in raw urban refuse. The entire system was assembled using commer- 
cially available equipment. The process relies on multistage process- 
ing including shredding, air classification, screening, gravity concen- 
tration, and electrostatic separation. Compactor trucks deliver raw 
refuse collected along typical routes in metropolitan Washington, 
D.C., to the pilot plant. The loads are ted into concentrates of 
(1) light-gage iron, (2) massive metals, (3) glass, (4) putrescibles and 
waste combustibles, (5) paper, and (6) plastics. While some refine- 
ments remain to be made in the processing system flowsheet, the 
data obtained to date have been highly encouraging, indicating 
favorable economics for commercial-size plants. 


(BM-RI—8218) Are furnace recycling of chromium— 
nickel from stainless steel wastes. Barnard, P.G.; Dressel, W.M.; 
Fine, M.M. (Bureau of Mines, Rolla, Mo. (USA). Rolla Metallurgy 
Research Center). 1977. 13p. Bureau of Mines, Washington, DC. 
Losses of alloying metals in furnace flue dusts, grinding 
swarfs, and mill scale produced during the manufacture of stainless 
steel are substantial. About 25 million lb Cr, 8.7 million lb Ni, and 
150,000 Ib Mo and other critical metals can be made available 
annually for recycling by a process developed by the Bureau of 
Mines. Stainless steel wastes pelletized with a portland cement 
binder were reduced in a small electric-arc furnace by a two-stage 
rocess to produce a recyclable alloy containing Cr, Ni, Mn, and Fe. 
initial reduction was with carbon; the second, with ferrosilicon. 
Results are compared with previously reported laboratory induction 
melting tests. A 2,000-lb demonstration test of the process in a 
commercial electric-arc furnace is also described. Data are also 
resented on three 1,500-Ib tests made using various slag conditions 
in the electric-arc furnace. Recoveries up to 99% of the Fe, Cr, and 
Ni contents of stainless steel wastes were obtained in using the 
process. 


45828 Deep well injection of industrial wastes: government con- 
trols and legal constraints. Walker, W.R.; Cox, W.E. Blacksburg, 
VA; Virginia Water Resources Research Center (1976). 171p. 

This review of existing laws and institutional arrangements 
dealing with deep-well injection of industrial wastes indicates the 
range of options in control programs. Deep-well waste disposal is a 
procedure involving the injection of liquid wastes inio subsurface 
geologic formations by means of wells. The validity of this concept 
depends on the presence of suitable receptor zones and the existence 
of adequate confinement. Part I, Introduction, discusses basic con- 
cepts, beneficial and adverse consequences, current utilization of 
waste injection, and policy and management issues. Part II, Govern- 
mental Controls over Waste Injection, examines the development of 
governmental controls, the existing Federal control program, the 
existing state regulatory programs, the ORSANCO program (Ohio 
River Valley Water Sanitation Commission), and the impact of 
citizen action on governmental control. Part III, Privately Enforced 
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Constraints, discusses ownership of subsurface space, liability for 
injection-related injury, and impact of governmental controls on 
private constraints. Recommendations are detailed in Part IV. 
(MCW) 


45829 (PB—260633) Energy recovery from solid waste: a review 
of current technology. Final report. Black, D.O. (Illinois Dept. of 
Business and Economic Development, Springfield (USA). Div. of 
Energy). Jul 1976. 68p. NTIS, PC A04/MF AO1. 

Methods to aid a community in selecting an energy recovery 
solid waste disposal system that best fits their needs are discussed. 
The choice of an appropriate conversion process for energy recov- 
ery is highly sensitive to each local situation. A critical factor to be 
considered in the selection of any conversion process is the econom- 
ic aspect of each system. A discussion of the economic factors and 
- relative advantages and disadvantages of each process is includ- 


45830 (PB—261048) Mineral recovery from the noncombustible 
fraction of municipal solid waste. A proposed project to demonstrate 
incinerator residue recovery. Arella, D.G.; Garbe, Y.M. (Environ- 
mental Protection Agency, Washington, D.C. (USA). Office of Solid 
Waste Management Program). Dec 1975. 20p. (EPA/530/SW— 
82d.1). NTIS, PC A02/MF AOl1. 

The recovery of metals and glass from the noncombustible 
fraction of incinerated solid wastes is described. 


45831 (PB—261076) State activities in solid waste management, 
1974. Black, R.J. (Environmental Protection Agency, Washington, 
D.C. (USA). Office of Solid Waste Management Program). Jun 
1975. 230p. (EPA/530/SW—158). NTIS, PC Al1/MF A0Ol. 

Reports received by EPA from state agencies on their activi- 
ties in solid waste management for 1974 are described. 


45832 (PB—262235) A butane freezing process for dewatering 
sludge. Khan, M.Z.A.; Randall, C.W.; Stephens, N.T. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA). Water Re- 
sources Research Center). Nov 1976. 89p. NTIS, PC AOS/MF AOl1. 

Prepared in cooperation with New York State Dept. of 
Environmental Conservation, Albany. 

Utilizing butane as the refrigerant, the direct slurry freezing 
process was employed to condition waste activated sludge in order 
to improve subsequent dewatering. Using batch and continuous flow 
labreactors, the process was evaluated from both a technical and 
economical standpoint. The sludge was placed in a closed reactor 
maintained at slightly less than atmospheric pressure, and liquid 
butane was bubbled through the sludge from a sparger at the bottom 
of the reactor. The boiling of the butane resulted in the formation of 
ice in the sludge but sufficient mixing was induced to prevent solid 
freezing. The sludge-ice slurry formed was removed, thawed and 
then dewatered using a variety of techniques. Recovery, liquification 
and reuse of butane vapors, and the utilization of latent heat of fusion 
of the sludge-ice slurry to minimize energy requirements were 
evaluated to permit economic analysis. Reactor design requirements 
were determined. Waste sludges from five separate sources were 
obtained. Conditioning effectiveness was evaluated by gravity set- 
tling, vacuum filtration, and sandbed dewatering techniques. Both 
Buckner funnel and leaf test experiments, with and without chemical 
addition, were used to evaluate filtration effectiveness. The results 
showed that the direct slurry freezing process using liquid normal 
butane as the refrigerant is an extremely effective method for condi- 
tioning waste activated sludge to promote settling, concentration 
and dewatering. Furthermore, conditioning can be accomplished 
without the generation of a high strength supernatant. Important 
variables affecting slurry freeze conditioning are (1) the length of 
time the sludge is exposed to slurry freezing conditions; and (2) the 
rate of freezing. 


45833 (PB—263627) Development of the Westvaco activated 
carbon process for SOx recovery as elemental sulfur. Volume II. 
Appendix. Final report, Jan 1971—Jun 1974. Brown, G.N.; Reed, 
C.M.; Repik, A.J.; Stallings, R.L.; Torrence, S.L. (Westvaco Corp., 
North Charleston, S.C. (USA). Charleston Research Center). May 
1976. Contract EPA-68-02-0003. 889p. NTIS, PC A99/MF AOI. 

Results are given of a demonstration (in a 20,000-cfh integral 
pilot plant) of an all-dry, fluidized-bed process, using activated 
carbon for recovering SO2 as elemental sulfur. Granular carbon was 
recycled continuously more than 20 times between contact with flue 
gas from an oil-fired boiler and carbon regeneration to recover 
sulfur. During the 315-hour run, carbon performance remained high 
with essentially no chemical and low mechanical losses. Over 90% 
of the 2000 ppM SOx was removed from the flue gas as sulfuric acid 
by catalytic oxidation and subsequent hydro]ysis within the carbon 
granule. In the two-step regeneration: (1) the acid was converted to 
elemental sulfur at 300F with internally produced H2S, and (2) an 
external source of hydrogen at 1000F was used to thermally strip the 
by-product sulfur from the carbon and produce the required H2S by 
reaction with the remaining sulfur on carbon. Sufficient process and 
design information was developed from data obtained in the integral 


ERA VOL. 2, NO. 19 


run and prior stepwise pilot equipment operation to permit scale-up 
to a 15-MW prototype for a coal-fired boiler. In the preliminary 
design, reducing gas is produced in a coal gasifier. An economic 
assessment of a 1000-MW conceptual design for the process indicates 
capital and operating costs competitive with those of other regenera- 
ble systems. (Portions of this document are not fully legible.) 


45834 (PB—264214) Optimization of office paper recovery sys- 
tems. Final report. (SCS Engineers, Long Beach, Calif. (USA)). 
1977. Contract EPA-68-01-3192. 82p. NTIS, PC A0S/MF AOI. 

The study described assesses source separation of paper as a 
viable resource recovery option in office buildings. Three basic 
approaches to office source separation are analyzed in terms of 
economics and performance based on their performance at 12 case 
study locations. An overview is given of source separation oper- 
ations and solid waste management activities, and the major factors 
involved in implementing and running a source separation program 
are analyzed. An examination is made of program economics prior to 
and after implementation of the source separation subsystem using 
both the incremental and fully allocated approaches. Source separa- 
tion is practicable and economically viable, and that separation of 
high-grade white paper using the desk-top container approach is the 
most effective method. 


Apparatus and method for converting refuse to useful 
energy. Paules, E.H. US Patent 4,015,546. 5 Apr 1977. Filed date 9 
Oct 1975. 16p. 

The preferred embodiment of the invention includes appara- 
tus for and the steps of separating glass, metal and other generally 
non-combustible material from refuse to provide a volume of gener- 
ally combustible refuse, shredding the volume of combustible refuse 
into relatively small particles and mixing the particles with primary 
combustion air, which is used to convey the particles to a combus- 
tion chamber. Auxiliary burners are used to heat the combustion 
chamber to a predetermined temperature above which the particles 
are self-igniting and use of the burners ic thereafter discontinued 
unless the temperature falls below the predetermined temperature. 
The particles are separated as they are injected into the combustion 
chamber with a cyclonic motion. In the combustion chamber the 
mixture is ignited and converted to combustion gases which flow 
through the chamber. The flow of secondary air is regulated to 
provide maximum combustion temperature for the particles and 
negative pressure is maintained in the chamber to control the flow 
rate of the gases and o assure that the gases are generally completely 
combusted. The combusted gases are exhausted to an associated 
device such as a steam boiler or other device using the heat energy 
and thereafter are exhausted to the atmosphere. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


45836 (PB—263048) Impact of a suburban rapid transit line of 
fuel consumption and cost for the journey-to-work. Analysis of the 
Philadelphia-Lindenwold High-Speed Line. Final report. Boyce, D.E.; 
Nguyen, K.; Noyelle, T.; Webb, K. (Pennsylvania Univ., Philadel- 
phia (USA). Wharton School of Finance and Commerce). Dec 1975. 
Contract DI-14-01-0001-1700. 74p. NTIS, PC A19/MF AOl1. 

The Philadelphia-Lindenwold High-Speed Line, a modern 
park-n-ride rail rapid transit system, may be regarded as a prototype 
of transit systems being evaluated by several U.S. metropolitan areas. 
Two analyses of the line are —— which are potentially useful 
for evaluating the potential of similar transit systems for conserving 
energy. First, the electrical energy consumption, fuel consumption 
and fuel cost per passenger-mile and car-mile are estimated from 
operating data, and compared with estimates for auto and bus modes. 
Second, these estimates are applied to the 1970 Census journey-to- 
work data to estimate person-miles of travel, fuel consumption and 
fuel cost by mode, origin and destination for an actual commuting 
situation. Interpretation of the results and a brief policy assessment 
of the role of such systems in energy conservation conclude the 
report. 


(PB—263050) Carpool incentives: evaluation of operation- 
al experience. (Cambridge Systematics, Inc., Mass. (USA)). Mar 
1976. 176p. NTIS, PC A09/MF AOI. 

Prepared in cooperation with Voorhees (Alan M.) and Asso- 
ciates, Inc., McLean, Va. 

The report reviews both the published and unpublished litera- 
ture with respect to various incentives that could increase carpooling 
and to determine, where possible, the effects of these incentives on 
carpooling. The coverage included theoretical and analytical work, 
as well as empirical observations of programs in operation both in 
this country and abroad. The primary focus is on the identification of 
actual examples of possible carpooling incentives, their description 
and implementation characteristics, applicability, institutional/legal 
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barriers, public tability, and their effects on travel behavior and 
energy use. The relevant literature, applications, and existing data 
sources were canvassed and used to evaluate both the technical 
potential and the feasibility of implementation of the various policies 
selected for study. 


45838 (PB—263087) The potential for transit as an energy saving 
option. Final report. Shapiro, P.S.; Pratt, R.H. (Pratt (R.H.) Asso- 
ciates, Inc., Kensington, Md. (USA)). Mar 1976. Contract FEA-CO- 
04-50077-00. 109p. NTIS, PC A06/MF AO1. 
The study was instigated in response to the growing national 
concern over the rapidly expanding rate of energy use in the face of 
ible fuel shortages. It is primarily concerned with the potential 
impacts and energy efficiencies of short-term — designed to 
induce auto drivers to shift to public transit. In the study, an analysis 
is made of the energy efficiencies of various urban passenger trans- 
portation modes, including automobile, bus, rapid rail, commuter 
rail, and Dial-A-Ride transit. Policies to induce mode shifts to public 
transit are structured into alternative scenarios for evaluation. Possi- 
ble urbanized area transportation energy savings as well as reduc- 
tions in vehicle miles of travel are estimated first for individual 
representative cities and then expanded to a national level. Represen- 
tative cost evaluations of policy actions are included as well. Finally, 
note is made of projected secondary or indirect impacts of policy 
design and implementation. 


INTERNAL COMBUSTION ENGINES 


REFER ALSO TO CITATION(S) 45214 


45839 (PB—262015) 1975 automotive characteristics data base. 

Final report, Jun 1975—1976. Rouse, M.; Basham, W. (Department 

of Transportation, Cambridge, Mass. (USA). Transportation Systems 

——- Oct 1976. 136p. (DOT-TSC-OST—76-27). NTIS, PC A07/ 
F AOl. 

A study of automobile characteristics as a supportive tcol for 
auto energy consumption, fuel economy monitoring, and fleet analy- 
sis studies is presented. The utility of efficient data retrieval methods 
in fuel economy analysis , statistical data reporting, and fleet mix 
analysis are emphasized. The methods of vehicle sample selection, 
computation methods for statistical reports, illustrative output exam- 
ples, and instructions for operating the data base are presented in 
order to fully represent the 1975 automobile fleet characteristics. A 
statistics section contains information that is useful in econometric 
modeling and the determination of automobile design characteristics. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 45854, 46235 


45840 (SAND—77-8233) Hot-wire measurements of the turbu- 
motored 


lence structure in a spark-ignition engine. Witze, P.O. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract 
EY-76-C-04-0789. 14p. Dep. NTIS, PC A02/MF AOI. 

Statistical techniques were developed for the processing of 
hot-wire anemometer signals digitally recorded from a motored 
Otto-cycle engine. Since engine flow processes are highly nonsta- 
tionary, it is n to use ensemble-averaging procedures to 
define both the mean flow properties and turbulence structure. 
Statistical definitions and experimental results are presented for the 
mean velocity, turbulence intensity, skewness, kurtosis, probability 
density distribution, autocorrelation function, one-dimensional 
energy spectrum, and the micro and integral scales of turbulence. It 
is shown that these turbulence quantities are statistically well be- 
haved, such that an understanding and the eventual modeling of 
engine flow processes would appear to be an achievable goal. 


45841 (UCRL—79094) Propagation of a flame through a strati- 
fied charge combustion chamber. Westbrook, C.K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jan 1977. Contract 
W-7405-ENG-48. 37p. (CONF-770803—1). Dep. NTIS, PC A03/ 
MF AOl. 
From 6. international colloquium on gasdynamics of explo- 
sions and reactive systems; Stockholm, Sweden (22 Aug 1977). 
Flame propagation through stratified media is examined with 
a numerical model of chemically reactive flow in combustion sys- 
tems. The model includes a detailed reaction mechanism for methane 
combustion and an implicit difference equation form for the hydro- 
dynamics. Calculations of flames propagating through spatially uni- 
form and stratified media are compared. It is found that hydrodyna- 
mic factors have a significant effect on the energy production rates, 
re rise rates, and unburned fuel concentrations for all models. 
‘or the stratified charge models it was found that CO and NO/sub 
x/ production rates were significantly lower than for uniform charge 
models. Significant amounts of unburned fuel are found near the 
chamber wall, even in the stratified charge models, so that reaction 
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quenching at the wall will be important even in the stratified charge 
cases. Calculations are presented which predict improvements in fuel 
economy and decreases in pollutant formation, resulting from 
changes in fuel stratification and compression ratio. 


DIESEL 
REFER ALSO TO CITATION(S) 45853, 46235 


45842 (AD-A—036011) Engine performance and 
characteristics of water-containing diesel fuels. Interim report Jun— 
Aug 1976. Owens, E.C.; Wright, B.R. (Southwest Research Inst., 
San Antonio, Tex. (USA). Army Fuels and Lubricants Research 
Lab.). Dec 1976. Contracts DAAK02-75-C-0082;DAAGS53-76-C- 
0003. 23p. (AFLRL—83). NTIS, PC A02/MF AOI. 

Recent flammability evaluations have shown that water-con- 
taining diesel fuels are more fire resistant (even at temperatures 
above the flash point) than the same fuel without the water added. 
These findings led this project to evaluate the compatibility of such 
fuels with a full scale diesel engine. Blends of base diesel fuel plus 
2% emulsifying agent plus as much as 10% water were evaluated in 
an unmodified LDT-465-1C, a multifuel diesel engine with wide field 
usage. No significant changes were observed in power output when 
operating the engine at equal base fuel flow rates. The smoke- 
reduction effects were inconclusive, but the nonvisible emissions 
were substantially altered. Oxides of nitrogen emissions were de- 
creased as much as 30% but were accompanied by a 250% increase 
in unburned hydrocarbons. The conclusion followed that potential 
fire-safety benefits and a lack of major detrimental effects in the 
engine make these water/fuel blends attractive candidates for fire- 
resistant combat fuels. 


45843 (PB—263523) Federal support for the development of al- 
ternative automotive power systems: the general issue and the Stirling, 
diesel, and electric cases. Final report, 1 Nov 1974—30 Nov 1975. 
Linden, L.H.; Heywood, J.B.; Jacoby, H.D.; Margolis, H. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). 4 Lab.). Mar 1976. 
406p. (MIT-EL—76-014). NTIS, PC A18/MF A0Ol1. 

See also PB—238771. Continuation of Grant NSF-EN-44166. 

The role of the federal a in supporting alternative 
automotive powerplant R and D for the explicit purpose of advanc- 
ing the state-of-the-art is examined. The process by which major 
product technology changes occur in the automotive industry is 
discussed, and the automotive market is examined for divergences 
between private and social costs and benefits, especially with respect 
to air pollution and fuel economy. The nature of the cost-benefit 
analysis problem is discussed and three specific technologies are 
examined in detail and recommendations made as to government- 
supported R and D for each. 


45844 Thermal state of diesel engine pistons. Orlin, A.S.; Ivash- 
chenko, N.A.; Timokhin, A.V. (Moscow Higher Tech Sch im. N.E. 
Bauman, USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 5, 109- 
113(1976). (In Russian). 

A method of calculation of the thermal state of pistons of a 
medium-speed diesel engine is set forth. It makes use of the finite 
element method. Results of calculation of different variants of piston 
design are presented for two levels of diesel boosting. 


45845 Some problems in diesel engine research with special refer- 
ence to computer control and data acquisition. Marzouk, M.; Watson, 
N. (Imp Coll of Sci and Technol, London, Engl). Proc. Inst. Mech. 
Eng. (London); 190: No. 23, 137-151(1976). 

A versatile computer-based testing and data acquisition facili- 
ty develo to improve the speed and accuracy of engine research 
work is described. The role of computer-aided technology is illus- 
trated through the discussion of two quite separate problems. Fuel 
burning rates (heat release diagrams) are the most basic measurement 
of combustion, yet highly sophisticated equipment and techniques 
are required to obtain accurate rate diagrams. The problem is 
illustrated through the derivation of heat release data by analysis of 
averaged and smoothed cylinder pressure diagrams from naturally 
aspirated and turbocharged diesel engines. Techniques developed for 
transducer mounting, choice of sampling interval, data-logging, pro- 
cessing, smoothing, etc. are presented. 


45846 Diesel taxi cabs: mode of the future. Santos, J.P. Diesel 
Gas Turbine Prog.; 43: No. 6, 36-37(Jun 1977). 

In 1975, DOT funded a cro to produce 66 diesel- 
powered taxis to be compared with 66 spark ignition-powered taxis 
to be operated by Linden Management Corp. of New York. This 
was to be a state of the art fleet comparison between the two types 
of engines in a taxicab fleet operation. Underway for six months of 
the two-year program, some interesting unofficial facts have 
emerged: performance between gas and diesel has been sufficiently 
close that drivers accept the diesel; fuel mileage has increased by 50 
to 100 percent; basic maintenance requirements are easily within the 
skill level of existing fleet garages; customers have accepted the 
diesel, and no statistical difference in revenues has been observed. 
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TURBINE 
REFER ALSO TO CITATION(S) 45851 


45847 (N—77-13064) Cost/benefit assessment of the application 

of composite materials to subsonic commercial 

Faddoul, J.R.; Signorelli, R.A. (National Aeronautics and Space 

Administration, Cleveland, Ohio (USA). Lewis Research Center). 

og = 33p. (NASA-TM-X—73557; E—89%6). NTIS, PC A03/ 
AOl. 

Results from a number of studies concerned with the cost and 
benefits of applying advanced composite materials to commercial 
turbofan engines are summarized. For each application area the 
optimistic and pessimistic benefit projections were averaged to 
arrive at a projected yearly percentage fuel savings for a commercial 
fleet of advanced technology transport aircraft. Engine components 
included in the summary are the fan section which includes fan 
blades, fan frame/case, and the blade containment ring; the nacelle; 
and the high pressure turbine blades and vanes. The projected fuel 
savings resulting from the application of composites are 1.85 percent 
for the fan section, 1.75 percent for the nacelle, and 2.35 percent for 
the high pressure turbine. 


45848 Report on the meeting of the air breathing engines commit- 
tee of the DGLR on November 11th and 12th, 1974, at Frankfurt 
(main): small gas turbines. Meeting. No. 75-12, vp(1975). (In 
German). 

The report given contains nine papers (two of them are 
abstracts) presented on the subject ‘Small Gas Turbines’. The subject 
was well suited to show the applicability of aeronautical technology 
in the general industry. Papers and discussion have shown that at the 
present time gas turbines cannot match the advantages offered by 
classical engines with respect to fuel economy and cost of produc- 
tion. 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 45843 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 45606, 45843, 45850 


45849 New electrified lines for the 1976 summer time table. 
Schaefer, H.D.; Treytnar, E.; Wenk, E.H.; G ir, J. (Bundes- 
bahndir, Hannover, Ger). Elektr. Bahnen; 417: 4, 86-91(May 
1976). (In German). 

The electrification of the east-west line Helmstedt--Bentheim- 
border and of the line Landshut--Plattling, in West Germany, is 
reported. A description is given of the two-stage upgrading of 
Bentheim station with two types of traction current. 1 ref. 


HYBRID SYSTEMS 


45850 (COO—4010-2) Demonstration of an inductor motor/al- 
ternator/flywheel energy storage system. Technical quarterly progress 
report No. 2, September 28, 1976—December 28, 1976. (General 
Electric Co., Schenectady, N.Y. (USA)). 28 Dec 1976. Contract EY- 
76-C-02-4010. 36p. Dep. NTIS, PC A03/MF AOI. 

The overall objective of the ERDA program described is to 
demonstrate new technology associated with a novel concept for a 
high-speed flywheel energy storage system. The concept, consisting 
of a high-speed composite flywheel combined with an integral 
inductor-type motor/alternator, offers the possibility of a small, 
lightweight package with high energy storage capability. The basic 
technology demonstrated in this program will have application to a 
number of flywheel energy storage systems. The demonstration unit 
will have a nominal rating of 20 kVA. The program will develop a 
flywheel energy storage system sized for a 3000 Ib battery electric 
van. The balance of the report discusses the energy storage package: 
(1) design and fabrication of the inductor motor/alternator/flywheel; 
and (2) design and fabrication of the solid state power conditioner 
and control breadboard. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 45607, 45850 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 45847 


45851 (COO—2749-17) Baseline gas turbine development pro- 
gram. Seventeenth quarterly progress report. Schmidt, F.W.; Wagner, 
C.E. (Chrysler Corp., Detroit, Mich. (USA)). 31 Jan 1977. Contract 
EY-76-C-02-2749. 101p. Dep. NTIS, PC A06/MF AO1. 

Progress is reported for a program whose goals are to demon- 
strate an experimental upgraded gas turbine powered automobile 
which meets the 1978 Federal Emissions Standards, has significantly 
improved fuel economy, and is competitive in performance, reliabil- 
ity, and potential manufacturing cost with the conventional piston 
engine powered, compact-size American automobile. Initial running 
of the upgraded engine took place on July 13, 1976. The engine has 
proved to be mechanically sound, but has also been seriously defi- 
cient in power. Principal program effort has therefore been in the 
area of diagnostic testing and corrective development. To date, three 
upgraded engines have been assembled and run in the test cell. 
Engine 2 was installed in an upgraded vehicle and became operation- 
al on January 25, 1977. Special diagnostic instrumentation was 
installed on Engine 3 to evaluate the compressor, turbine, and hot 
engine leakage. It was determined that the power deficiency was 
principally due to problems in the compressor and first stage turbine 
areas and during this quarter several corrective changes have been 
initiated. Parts for a fourth engine being built for NASA Lewis have 
been shipped to NASA for installation of special instrumentation. 


45852 (N—77-13426) Automotive gas turbine fuel control. Gold, 
H.S. (National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). Lewis Research Center). 8 Nov 1976. 28p. NTIS, PC 
A03/MF AO1. 

A fuel control useful for automotive-type gas turbines and 
particularly advanced gas turbines utilizing variable geometry com- 
ponents to improve mileage and reduce pollution emission is dis- 
closed. The fuel control described compensates for fuel density 
variations, inlet temperature variations, turbine vane actuation, ac- 
celeration, and turbine breaking. These eters are utilized to 
control various orifices, spool valves and pistons in a desired 
manner. 


45853 Advanced automotive power systems. Part 2. A diesel for a 
subcompact car. Hofbauer, P.; Sator, K. Warrendale, PA; Society of 
Automotive Engineers (1977). 47p. (CONF-770205—75). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

It was the objective of the VW Passenger Car Diesel Engine 
Project to alleviate considerably all the ill-famed diesel disadvan- 
tages, such as noise, smell, smoke, and slow acceleration, the latter 
being due to the low horsepower-to-weight ratio. On the other hand, 
it was intended to preserve for subcompact car use the classical 
diesel advantages, such as excellent fuel economy, long service life, 
low incidence of malfunctions, and favorable emissions. One goal 
was compliance with US emission regulations in addition to meeting 
requirements worldwide. Compared to a spark ignition engine of the 
same power output, improvements in fuel economy of the diesel by 
30 to 50%, and service life by more than 50% were desired. Another 
objective was to keep diesel production cost low by using the largest 
possible number of spark ignition engine parts for diesel production. 
Of all diesel operating principles, the swirl chamber design was 
found to comply best with the manifold requirements connected 
with a subcompact car. By virtue of extensive development work on 
the spark ignition engine parts, it is ensured that both Otto and diesel 
engines can be manufactured on the same transfer line. 


45854 Designing a engine. Automot. Eng. (N.Y.); 
85: No. 6, 50-55(Jun 1977). 


Researchers at Sandia Laboratories, with ERDA support, are 
seeking refinement of the conventional reciprocating, internal com- 
bustion powerplant. The Pouliot engine—named for Sandia's H.N. 
Pouliot—is a five-cylinder, variable-displacement product of their 
efforts. Its innovative control of power output by varying piston 
stroke may well be a fruitful branch of internal combustion design. 
The operation principles of a variable displacement engine (VDE) 
are discussed, and the fabrication of a test VDE is described. The 
VDE has had over 130 hr of dynamometer operation, with no 
durability problems other than a bushing failure. In general, bsfc was 
in the 0.5 Ib/hp-hr range, when averaged over a schedule of typical 
engine speeds and loads. Emissions data are given for brake specific 
HC, CO, and NO/sub x/ for the VDE operating free of emission 
— The researchers performed several simulated driving cycles 
as well. 
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WEIGHT 


45855 (NP—21866) Motor vehicle file analysis. (Vermont State 
Energy Office, Montpelier (USA)). 1 Apr 1976. 64p. Vermont State 
Energy Office, Montpelier. 

A report is given which examines Vermont motor vehicles in 
terms of certain inferred standards, based upon weight and miles-per- 
gallon criteria in 1978 and succeedin ing y years. There are limitations in 
the report imposed by limitations in data base. While it is possible 
to “profile” Vermont motor vehicles into weight ——— by 
referring to motor vehicle registrations, there is no met to refine 
the basic weight data by such energy impacting variables as automat- 
ic transmission, power brakes, air conditioning, and other energy 
consuming equipment that may, from the fuel consumption stand- 
pea move a particular vehicle lower down in the scale of "efficien- 

‘ The report does furnish a basis for comparison in future years as 
pe trends in motor vehicles and hopefully permits some finer de; _— 
of evaluation of proposed energy legislation than existed hereto 
Vermont, like the other New England states, uses more energy for 
transportation than it does for residential space heating. The largest 
and one of the least efficient users of energy (almost wholly in the 
form of petroleum products) is the motor vehicle. This fact has been 
one of continuing concern in the state of Vermont and one impetus 
for this study. The main thrust of the study is the determination of 
the makeup of the passenger vehicles in Vermont as to their weight 
class and age (and the impact of proposed legislation on vehicle 
energy efficiency and state revenues). 


EMISSION CONTROL 


45856 (NTIS/PS—77/0104) Diesel exhaust emissions (citations 
from the NTIS data base). Report for 1964—Jan 1977. Lehmann, E.J. 
(National Technical Information Service, Springfield, Va. (USA)). 
Mar 1977. 145p. NTIS, PC AO1/MF AO1. 

Supersedes NTIS/PS-76/0007, and NTIS/PS-75/i39. See 
also NTIS/PS-77/0105. 

Aspects of exhaust gases from stationary and vehicular diesel 
engines are presented in these citations of Federally-funded research. 
This includes their pollution potential, composition, control, and 
formation processes in combustion reactions. The effects of achiev- 
ing better fuel consumption on the types of exhaust gases formed is 
covered. Also cited is research concerned with the health effects of 
these exhaust =. (This updated bibliography contains 140 ab- 
stracts, 26 of which are new entries to the previous edition.) 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 45841, 45854 


45857 Unregulated emissions from three-way catalyst cars. 
Bradow, R.L.; Stump, F.D. Warrendale, PA; Society of Automotive 
Engineers (1977). 8p. (CONF-770205—76). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

In response to more stringent emission requirements, catalysts 
for reducing NO to molecular nitrogen were ye: amr One of the 
most promising of these, the three-way catalyst, has been the subject 
of an EPA study to determine if it produces new tailpipe contami- 
nants. This study and its results are described. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 45841, 45854, 45857 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 45841, 45854, 45857, 46243 


ALTERNATIVE FUELS 


45858 (PB—262980) Methanol as an automotive fuel: a summary 
of research in the M.LT. Laboratory. Final report. Donnelly, 
R.G.; Heywood, J.B.; LoRusso, J.; O’Brien, F.; Reed, T.B. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). yr af Lab.). Apr 1976. 
57p. (MIT-EL—76-013). NTIS, PC A04/MF A’ 

Sponsored in part by Hawley (J. B.), z= ‘Minneapolis, 

The current status of studies on the use of methanol Rone as 
automotive fuels is briefly revicwed. Experiments with a single- 
cylinder spark-ignition engine demonstrated that methanol-gasoline 
blends show emissions efficiency closely comparable to gasoline 
alone and that the blends yield a slight extension of the lean limit of 
operation. Methanol alone significantly extends the lean limit of 
operation and permits operation at much higher compression ratios 
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with corresponding improvements in efficiency. Substantial changes 
to conventional carburetion technology would be required to obtain 
acceptable engine start-up characteristics, however. Studies of the 
phase stability of methanol-gasoline blends have quantified the ten- 
dency for traces of water to cause separation of blends i into organic 
and aqueous phases, as temperature drops and this is shown to be a 
strong function of methanol content, water content, gasoline compo- 
sition and added solubilizer for methanol/water. It was found possi- 

ble to enhance the solvent power of gasoline with addition of 
various solubilizers such as t-butyl alcohol and benzyl alcohol, 
although significant quantities of solubilizers were in some cases 
necessary. Also described are the information and proposal activities 
of the methanol group of the MIT Energy Lebotery and the 
development of a proposal for a fleet test program. 


45859 Simulating the consumption of gasoline. Wong, E.; Vene- 
gs, E.C.; Antiporta, D.B. (Minnesota Energy Agency, St. Paul). 
ulation; 28: No. 5, 145-152(May 1977). 

Econometric models were used to estimate the parameters of 
gasoline demand. The first model relates gasoline consumption di- 
rectly to income and price variables. The second model takes 
account of the market split between small and large cars, as well as 
the fuel-efficiency rating for each car type. Gasoline consumption is 
indirectly estimated through the relationship of vehicle miles trav- 
eled and price of gasoline and income. Both models allow for 
behavioral changes over time so that long-term response is greater 
than short-term response. Both models were fitted to Minnesota data 
and used to simulate future consumption under alternative price, 
income, and fuel efficiency scenarios. The effects of income level 
dominate the effects of price level in both models. Consequently, 
changes in real income level are important for forecasting future 
energy demands for automobiles in the state. 


45860 U on synthetic oils. Automot. Eng. (N. Y.); 85: No. 6, 
56-61(Jun 1977). 


The use of one barrel of extended-drain-interval synthetic 
engine oil may save over six barrels of crude oil, as reduced engine 
friction can yield fuel economy improvements of 5 percent. Wide- 
spread use of synthesized oil carries the potential for significant 
savings in energy and petroleum supplies. A synthetic SAE 5W-20 
engine oil has shown the following advantages over the most popu- 
lar types of mineral oil products: (1) improved fuel economy; (2) 
normal to improved oil economy; (3) outstanding performance in 
extended drain chassis rolls testing; (4) outstanding performance in 
extended drain field testing; (5) improved energy conservation; (6) 
reduction in oil sump temperatures; (7) improved driving ‘‘peppi- 

ness,” (8) excellent low temperature starting capability; (9) outstand- 
ing rang 4 and double length SE test results; (10) excellent CC test 
results; (11) excellent CCMC test results; and (12) excellent wear 
protection. 


MATERIALS 


REFER ALSO TO CITATION(S) 46800 


45861 (AD-A—022709) International conference on low tem- 
perature physics (14th), Helsinki University of Technology, Otaniemi, 
Finland. 14-20 August 1975. Conference report. Kitchens, T.A. Jr.; 
Klein, B.M.; Gubser, D.U. (Office of Naval Research (USA). 
London Branch Office). 30 Dec 1975. 19p. (ONRL-C—22-75). 
NTIS, PC A02/MF AO1. 

The Fourteenth International Conference on Low Tempera- 
ture Physics was held in Otaniemi, Finland in mid-August, 1975. 
Some 530 papers were contributed to this Conference on the subjects 
of helium, super-conductivity, oy techniques and low tem- 
perature properties of materials report reviews the invited 
papers and many of the contributed papers of this conference. 


45862 (LA—6692) Soviet equation of state research in 1970— 
1975. Weihofen, W.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 
a 1977. Contract W-7405-ENG-36. 38p. Dep. NTIS, PC A03/MF 
AOl. 


Equation of state (EOS) research performed in the Soviet 
Union as reported in the open literature ; oem 1970 to 1975 is 
analyzed. The work is discussed by institution and group, and 
attention is given to the intensity and type of research as well as the 
materials of interest. The appendixes list the substances whose EOS 
have been studied, the institutions where the research was done, and 
the authors of the research papers, all referenced to the extensive 
bibliography. 235 references. 


— (NP—21665) Needs for energy-related materials research 

and development. Executive summary. Volume 1. Near-term energy 
program. (Federal Coordinating Council for Science, Engineering, 
Py Technology (USA). Energy Task Group). 1977. 10p. NTIS 
3.50. 
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The objectives of this interagency Task Group study were to 
identify materials requirements for the near-term national energy 
program and to provide guidance for those making decisions on the 
government-sponsored materials research and development pro- 

a priorities for materials research and development (R and 
ee led to meet the objectives of the national energy plan are 
poh ee The energy plan gives separate objectives for near-term 
(1985), intermediate-term (2000), and long-term endeavors. The ob- 
jectives of the near-term program include not only those for the 
near-term technologies but also those for achieving specific miles- 
tones in the longer term programs. 


45864 (ORNL/Sub—4269/17) Documentation of the thermo-vis- 
coelastic code TEVCO. Memorandum report RSI-0039. Callahan, 
G.D. (RE/SPEC, Inc., Rapid City, S.Dak. (USA)). 30 Sep 1975. 
Contract W-7405-ENG-SUB-4269. 66p. Dep. NTIS, PC A04/MF 


AOl. 

Two versions of TEVCO currently exist, one version adapted 
for IBM 360/91 and the other for a CDC 3400 computer system. 
TEVCO may solve any of the following types of problems in either 
two dimensional X-Y or axially-symmetric R- theta-Z geometry 
utilizing constant strain triangular elements with stress or displace- 
ment boundary conditions specified: elastic, thermoelastic, viscoelas- 
tic, and thermo/viscoelastic. In addition, the above problems may 
involve geometric nonlinearities. Meterial nonlinearities may be pro- 
vided for with minor program modifications. The two-dimensional 
X-Y geometry uses the plane strain assumption. Plane stress may be 
considered by merely replacing Poisson's Ratio (v) by v/(1 + v) in 
the material property matrix. The flow chart illustrates the direct 
solution technique utilized for the most complex case (e.g. thermo/ 
viscoelastic with geometric nonlinearities). Linear strain triangles 
(LST) and isoparametric quadrilaterals are being incorporated into 
the code. (DLC) 


45865 Single-crystal automatic indexing procedure. Jacobson, 
R.A. (Ames Lab., IA). J. Appl. Crystallogr.; 9: 115-118(Apr 1976). 

An algorithm has been developed and implemented to deter- 
mine automatically the indices and other reciprocal-lattice informa- 
tion from the positions of a dozen or so arbitrary reflections on a 
four-circle diffractometer. Output includes the indices, reduced cell 
dimensions, and the reduced cell scalars for Bravais lattice determi- 
nation. Illustrations of the use of the indexing procedure both with 
the four-circle diffractometer and with precession camera techniques 
are given. A comparison to some other autoindexing procedures is 
also given. 


METALS AND ALLOYS 


45866 (LBL—6040) Double quantum NMR in solids. Pines, A.; 
Vega, S.; Ruben, D.J.; Shattuck, T.W.; Wemmer, D.E. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1977. Con- 
tract W-7405-ENG-48. 54p. Dep. NTIS $4.50. 

Concepts and results are presented which indicate not only 
that high resolution spin-1 NMR is possible but also that a whole 
new range of spin physics is open. The operator theory of double 
quantum NMR is given and some experiments are described. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 45218, 45614, 45959 


45867 (AD-D—001954) Method for accelerated V;Ga thin film 
growth. Howe, D.G. (Environmental Protection Agency, Denver, 
Cane. (USA)). 30 May 1975. 8p. NTIS, PC A02/MF AOI. 

The patent application discloses a composite superconductor 
which oui (1) a first layer of an alloy selected from the group 
consisting of a vanadium-gallium V-Ga alloy, a niobium-tin alloy and 
a vanadium-silicon alloy; (2) an intermediate layer of an A-15 com- 
= selected from the group consisting of Vs3Ga, Nb3Sn, and 

3Si; (3) a third layer of an alloy selected from the group consisting 
of a copper-gallium alloy a copper-tin alloy and a copper-silicon 
alloy. The purpose is to provide superconductors prepared from two 
phase alloys by a solid state reaction with dgelliceatly shorter 
reaction times with reduced grain size. 


(BNWL-tr—244) Study of structural patterns of electros- 
lag welded joints of 60-mm thick steel plates of low-alloy steel. 
Eichhorn, F.; Hirsch, P. Translated from Schweissen Schneiden; 28: 
No. 6, 210-214(1976). 15p. Dep. NTIS, PC A02/MF AO1. 

Results are discussed for studies by means of the optical as 
well as scanning and transmission electron microscopes of electros- 
lag-welded joints (as-welded condition and postheat-treated) of 60- 
mm thick plates of 13 MnNiMo 5 4, 15 NiMoNb 5 and TTStE 36, 
fabricated with two wire electrodes and metal-powder filler. The 
tests were carried out with the objective of improving the structural 
pattern and thus the mechanical and technological properties of the 
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and heat-affected zone of electroslag-welded joints of low- 
alloy steels. 


45869 (HEDL-TME—76-93) Fatigue-crack growth behavior in 
dissimilar metal weldments. James, L.A. (Hanford Engineering De- 
velopment Lab., Richland, Wash. (USA)). Mar 1977. Contract EY- 
76-14-2170. 24p. Dep. NTIS $4.00. 

The techniques of linear-elastic fracture mechanics were used 
to characterize fatigue-crack propagation behavior in three dissimilar 
metal weldments at test temperatures of 800°F (427°C) and 1000°F 
(538°C). The weldments studied included Inconel 718/Type 316, all 
using Inconel 82 as the filler métal. In general, fatigue-crack growth 
rates in the weldments were equal to, or less than, those observed in 
the base metals. Crack deviation from the expected path perpendicu- 
lar to the loading axis was noted in some cases, and is discussed. 


45870 (LA-UR—77-496) Applications of explosion-welded tran- 
sition joints. Popoff, A.A.; Casey, H. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 17p. (CONF- 
770311—2). Dep. NTIS $3.50. 

Angeles, California, 


From WESTEC 77 conference; Los 
United States of America (USA) (14 Mar 1977). 

Explosion welding is presented as an alternate process of 
joining dissimilar metals. The process is compared with brazing, the 
most appropriate process for comparison, and the bond zone ob- 
tained through explosion welding is characterized. Several applica- 
tions are described where transition joints were made from explo- 
sion-bonded dissimilar-metal combinations for subsequent assembly 
through fusion welding. 


45871 (LA-UR—77-1090) Use of intermediate heat treatments 
for the restoration of the notch-rupture properties of Inconel 718. 
Muller, J.F.; Donachie, M.J. Jr. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 18p. (CONF- 
760203—10). NTIS, MF AO1. 

From AIME annual meeting; Las Vegas, Nevada, United 
States of America (USA) (22 Feb 1976). 

Inconel 718 is a widely used nickel-base alloy in the gas 
turbine engine industry. Many land based pores 
power generating gas turbines as well as aircraft gas turbines contain 
critical components fabricated from this material. The effects of 
solution and intermediate heat treatments on the notch stress-rupture 
properties and microstructure of Inconel 718 were investigated. It 
was determined that a solution heat treatment of 1038°C for as short 
a time as 20 minutes could render the alloy notch sensitive by 
solutioning extensive quantities of the orthorhombic delta phase, 
NisCb. Restoration of notch ductility was accomplished by the 
insertion of a 917°C (10 h) intermediate heat treatment, prior to 
aging, during which significant quantities of the delta phase were 
precipitated. This intermediate heat treatment was not successful in 
restoring notch ductility to specimens which had been given longer, 
one hour, solution heat treatments at 1038°C. Various other interme- 
diate heat treatments were also investigated for their effects on 
notch-rupture properties. It was determined that the most important 
factors controlling the notch-rupture ductility in Inconel 718 are the 
size, quantity and distribution of the delta phase. The grain size of 
the material did not directly control the notch properties. 


45872 (MLM—771) Alpha sources from polenium. Cote, R.J. 
(Mound Lab., Miamisburg, Ohio (USA)). 20 Oct 1952. Contract 
AT(33-1)-GEN-53. 10p. Dep. NTIS, PC A02/MF AOl1. 

Alpha sources have been fabricated using polonium 210. This 
report outlines the experience in fabricating these sources and points 
out limitations in the specifications which will facilitate ordering and 
speed the preparation of these sources. Electrodeposition, coatings, 
counting, and health precautions are discussed. (DLC) 


45873 (PB—263219) Electroslag melting process, Nafziger, R.H. 
(Bureau of Mines, Albany, Oreg. (USA). Albany Metallurgy Re- 
search Center). 1976. 234p. (BM-B—669). NTIS, PC Al1/MF AO1. 

This Bulletin traces the development of the electroslag melt- 
ing process from its modest beginnings to the present. Important 
basic mechanisms such as electro-chemistry, thermochemistry, and 
heat transport are then treated. Since the choice of flux is a unique 
parameter in the electroslag process, two chapters are devoted to 
this subject. Next, electroslag melting experience for reactive metals, 
base metals, ferrous alloys, superalloys, and refractory metals, both 
inside and outside the Bureau of Mines, is outlined. The final two 
chapters are devoted to a related melting scheme, variations of the 
process, and what may lie in the future for electroslag melting. 


45874 (Y/DA—7117) Reduced sintering distortion in tungsten— 

nickel—iron alloys by use of alloying additions. Northcutt, W.G. . 
(Union Carbide Corp., Oak Ridge, Tenn. (USA). Nuclear Div.). 8 
Mar 1977. Contract W.7405-ENG-26, USABRL-PRJ-NT12-7T. 20p. 
Dep. NTIS, PC A02/MF AO1. 

The slumping and distortion behavior of tungsten-nickel-iron 

(W-Ni-Fe) alloys containing 90 —— tun was studied. Addi- 
tions of ruthenium, copper, cobalt, and ium either singly or in 
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combination were made to a W-7 Ni-3 Fe alloy, and the mae | 
behavior of the alloys produced was observed as a function of 
sintering temperature to some extent, the sintering time. Sinter- 
ing temperatures were determined by differential thermal analysis 
(DTA), and sintered alloy microstructures were examined. Distor- 
tion of the W-7 Ni-3 Fe alloy was reduced completely by ruthenium 
additions of 1 and 2 percent and was slightly reduced by copper, 
cobalt, and hafnium. 


45875 (ORNL-tr—4342) Study of the rolled texture of tantalum 
melted in vacuum electric arc furnace. Langer, E.; Beyer, B. Translat- 
ed by R.G. Mansfield from Neue Huette; 14: No. °. 525-528(1969). 
Sp. Dep. NTIS, PC A02/MF AO1. 

Results are presented from exploratory experiments on the 
development of texture in tantalum which had been melted in a 
vacuum electric arc furnace. From the highly coarse-grained solidi- 
fied block, representative rolled samples were machined out and 
these then cold-rolled unidirectionally at determined degrees of 
rolling. (GHT) 


45876 Problem of the state of stress during threading of petro- 
leum industry gage type pipes. Agaev, N.M.; Bubuteishvili, O.L. 
(Polytech Ins: im. Ch. II’'dryma, Az SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 4, 98-100(1976). (In Russian). 

The problem of pipe threading is modeled by the contact 
problem for a ring compressed by rigid rollers. A relation between 
the area of the roller contact and the force acting on it is found. A 
numerical calculation is carried out. 


45877 What it takes to make nuclear components. Loch, E.P.; 
Lawther, R.E. (Westinghouse Electr Corp). Weld. Des. Fabr.; 50: 
No. 2, 76-79(Feb 1977). 

Westinghouse Electric Counts nuclear equipment divi- 
sions, part of the Westinghouse Water Reactor Divisions (WRD), 
get component reliability by blending engineering design, fabrica- 
tion, and quality control and assurance. Joining and cladding proce- 
dures and process selection are based on production experience. 
When a process meets all ASME Code, Nuclear Regulatory Com- 
mission, and productivity requirements, welders work to qualify the 
procedure. During qualification all welding variables established by 
ASME Section III and IX are maintained. This development process 
assures that the weld has the required mechanical and chemical 
properties, that operators will accept the procedure, that deposition 
rate is good, and that the weld can be inspected. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 45871, 45875, 45897, 45902 


binary Ai5-type 


45878 (AD-A—033584) Atomic ordering in 
phases. Research and development report. van Reuth, E.C.; Water- 
strat, R.M. (Navy Marine Engineering Lab., a Md. ‘(USA)). 
Mar 1967. 60p. (MEL—6/67). NTIS, PC A04/MF A\ 

The degree of long-range order has been icine for 20 


binary Al5-type phases containing various transition elements. A 
tendency pe a lower degree of order was noted as the compo- 
nent elements were chosen successively from columns in the period- 
ic table approaching the Mn column. A comparison of the ordering 
in the Al5-type phases with the ordering previously reported for 
various binary sigma phases suggests that the remarkable stability of 
these phases may result from an interdependence between the elec- 
tronic vcore and the ability of the atoms to undergo deformations 
in conforming to geometrical packing requirements. 


45879 (CONF-770116—2) Estimation of isothermal sections of 
ternary phase diagrams of lithium containing systems: the Al—Li—Mg 
system. Saboungi, M.L.; Hsu, C.C. (Argonne National Lab., II. 
(USA)). Dec 1976. Contract W-30-109-ENG-38. 35p. Dep. NTIS, 
PC A03/MF AOl. 

From Workshop on application of phase 
lurgy and ceramics; Gaithersburg, United = 
ica (USA) (10 Jan 1977). 

The method of Kaufman and coworkers is used to provide an 
estimate of isothermal sections of the AlI—Li—Mg system. One starts 
by calculating the lattice stability of the constituents, the binary 
interaction coefficients and the binary compound parameters. In the 
computations, thermodynamic data, when available, were coupled 
with measured phase diagrams to provide thermodynamically self- 
consistent liquidus and solidus curves for the binary systems. Stan- 
dard enthalpies of formation and oa of formation were calcu- 
lated for the reported a . The binary system Li—Mg illus- 
trates the use of such ulations in selecting the most reliable 
representation of the phase diagram. The calculated binary data 
were used to compute the phase diagram of ee assuming 
ee 4 tables, 7 figures, 29 references. 


45880 (COO—2679-13) Low energy planes for tilt grain bound- 
aries in gold. Goodhew, P.J.; Tan, T.Y.; Balluffi, R.W. (Cornell 
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. NTIS, PC A03/MF AOI. 

film bicrystals of gold were annealed to create a 

a of A ga boundaries of controlled crystal misorientation. 
these boundaries was studied, and some low-energy 
poe & planes were identified. Tilt boundaries with a (100) misor- 
ientation axis were found to facet more readily than those with a 
(100) axis. The results were considered in terms of O-lattices and 
coincident site lattices, but neither of these approaches is able to 
explain all the observations. Consequently, no simple and general 
criteria, based on geometrical considerations, were found for the 
occurrence of grain boundary planes of low energy. A further set of 
observations relates to the dissociation of some specific high-angle 
Fee boundaries into a twin and another low-energy boundary. 
undaries with a 233 coincidence site lattice relationship frequent- 
ly — to be characterized by a relatively low energy. 12 figures, 

es. 


One Ithaca, N.Y. (USA)). May 1977. Contract EY-76-S-02-2679 


45881 (COO—3084-46) Porous rigid-plastic materials containing 
inclusions: potential, and void nucleation. 


rigid plastic 

Gurson, A.L. (Brown Univ., Providence, R.I. (USA). Div. of Engi- 
neering). Jul 1976. Contract EY-76-S-02-3084. 8p. (CONF-770601— 
3). Dep. NTIS, PC A02/MF AO1. 

From 4. international conference on fracture; Waterloo, 
Canada (19 Jun 1977). 

In this paper, the effect on constitutive behavior of the 
presence of rigid particles, embedded in and bonded to a rigid-plastic 
porous matrix, is examined. It is shown that the yield function is 
altered, and that the familiar concept of the yield function as a 
ie lastic potential must be used more a The results also show 

w a void nucleation mechanism could destabilize, causing rapid 
bulk softening and failure. 


— (LBL—5143) Mechanism of martensite transformation in 

NiTi alloy. Mohamed, H.A.; Aboelfotoh, M. O 
walhoee, J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Feb 1977. Contract W-7405-ENG-48. 25p. Dep. NTIS, PC 
A02/MF AOl. 

The martensitic-transformation in polycrystalline Ti-50.3 at 
pct. Ni alloy has been investigated using the technique of transmis- 
sion-electron microscopy and diffraction. It was found that the extra 
reflections observed in the high temperature phase (CsCl, B2 type 
structure) are not related to the martensitic-transformation but are 
most likely associated with very fine ordered particles (less than 
100A) of a Ni-rich phase, which is coherent with the CsCl-structure. 
The streaming or shimmering effects observed in bright-field images 
of a number of alloys which undergo martensitic-transformation and 
have sometimes been interpreted as a manifestation of lattice oscilla- 
tions, were not observed in the present investigation. The martensi- 
tic-transformation may occur by [110]less than 110 greater than 
inhomogeneous shear of the CsCl-structure. 


45883 (LBL—5782) Use of microstructure control to 

ferritic steels for cryogenic use. Il. Fe—Mn steels. Hwang, S.K.; 
Morris, J.W. Jr. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 24p. (CONF- 
761085—1). Dep. NTIS $3.50. 

From USSR-US seminar on applied problems of low-tem- 
perature materials and the manufacture of welded a struc- 
— Kiev, Union of Soviet Socialist Republics (USSR) (12 Oct 
1976). 

The research reported here addresses the microsiructural 
modification of ferritic Fe-Mn alloys to improve low temperature 
properties. The alloys Fe-12Mn-0.2Ti and Fe-8Mn-0.2Ti were spe- 
cifically studied. In the as-quenched condition the alloys have duc- 
tile-brittle transition temperatures near -50°C and room temperature 
respectively. The brittleness of Fe-!2Mn is due to the intrusion of an 
intergranular fracture mode; that of Fe-8Mn is due to quasi-cleavage. 
The transition temperature of the 12Mn alloy may be suppressed by 
annealing in the two-phase (a + ‘y) range to introduce a distribution 
of austenite or by grain refinement through deformation processing. 
In the latter case an excellent combination of strength and toughness 
is obtained at liquid nitrogen temperature. The 12Mn alloy may not 
be thermally processed to fine grain size because of the malevolent 
influence of the ¢ epsilon-martensite phase present in the as-quenched 
structure. No such phase is present in the 8Mn alloy. This alloy may 
be thermally processed to ultrafine grain size with a concommitant 
marked improvement in low temperature mechanical properties. 


45884 (UCRL—79148) Grain boundary concentration mapping 
by the CoRaD technique. Meisenheimer, R.G.; McCoy, D.D. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 28 Jan 
1977. Contract W-7405-ENG-48. 9p. (CONF-770212—1). Dep. 
NTIS, PC A02/MF 
From 8. western re 
San Francisco, California, 


1977). 
Copper and uranium were melted together in an electron 
beam furnace, rolled and vacuum annealed at 900°C. Several sam- 


of electron microscopists; 
ited States of America (USA) (10 Feb 
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ples were examined, varying in uranium content from 0.074 to 1.82 
wt. percent. Each sample was mounted in a resin and polished for 
optical microscope and electron microprobe work. These samples, 
when viewed under an optical microscope exhibited three distinct 

hases: featureless grain surfaces, a light gray phase in the grain 
Ganieion and an occasional dark bong phase also found in the 
grain boundaries. It is shown that the Count Rate Discriminator 


technique used in coincidence with a target current detector pro- 
vides a 
distribution of minor phases in grain boundaries 
(DLC) 

45885 Lattice of face-centered-cubic Coo/sub ./92Feo/ 


dynamics 
sub ./os. Shapiro, S.M.; Moss, S.C. (Brookhaven National Laborato- 
ry, Upton, New York 11973). Phys. Rev., B; 15: No. 5, 2726-2730(1 
Mar 1977). 


werful tool to map and to determine quantitatively the 
ies and inclusions. 


The room-temperature lattice dynamics of a crystal of Coo/ 
sub ./92Feo/sub ./os were studied with a view to understanding the 
fcc-hcp transition which occurs in pure Co at ~415 degreeC. 
Because the martensitic transformation lies well below 77 degreeK 
for this alloy, no anomalous neutron scattering was observed. We 
did, however, measure a complete set of phonon dispersion curves 
and obtained a set of Born—von Karman force constants from 
which the usual thermodynamic data have been derived. As the 
masses of Fe and Co are so similar, these results should represent the 
lattice dynamics for fcc cobalt. 


45886 Shock loading and unloading in bismuth. Asay, J.R. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Appl. 
Phys.; 48: No. 7, 2832-2844(Jul 1977). 

Shock loading and unloading was formed on bismuth 
specimens for initial temperatures of 293 and 473 K. Wave velocity 
profiles transmitted through the specimen were determined with an 
interferometer system. maximum pressure achieved at room 
temperature was sufficient to induce a polymorphic transition to the 
high-pressure solid phase of bismuth. At elevated temperatures, the 
pressures obtained in some experiments caused partial melting during 
shock compression. The stress-volume states achieved — com- 
= at 473 K agree closely with the calculated equilibrium 

ydrostat, and therefore give direct evidence that melting occurs. 
The measured initial unloading wave velocities from the shocked 
state show no major change at the onset of the polymorphic transi- 
tion. However, a large decrease in the initial unloading wave veloc- 
ity occurs for partial melting. The volume states achieved during 
unloading from states of partial melt indicate that refreezing back to 
the initial solid phase does occur, although there appears to be 
substantial rate effects associated with refreezing. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 44739, 44873, 45447, 45571, 
45580, 45869, 45881, 45909 


45887 (AD-A—033502) Toughness of nickel/molybdenum com- 
posites. Technical report. Burden, S.J.; Lawley, A. (Drexel Univ., 
Philadelphia, Pa. (USA)). Feb 1975. Contract N00014-67-A-0406- 
0001. 23p. NTIS, PC A02/MF AO1. 

The correlation between toughness, microstructure, and inter- 
face form was examined for nickel/molybdenum composites (Vf 0.08 
and 0.20) in the diffusion-bonded condition and following elevated- 
temperature exposure. Instrumented Charpy tests were conducted 
on subsize specimens notched perpendicular to the direction of 
reinforcement. By testing above (ambient) and below the ductile to 
brittle transition temperature (DBTT) of the wire reinforcement, a 
direct comparison of impact response of ductile matrix—ductile fiber 
and ductile matrix—brittle fiber systems was possible. Composites 
exhibited a high level of toughness for all combinations of Vf, 
exposure history, and impact temperature; Charpy values were in the 
range 28-36 ft.lbs. (39-48.7J) and 10-19 ft.lbs. (13.5-25.7J) for Vf 
levels of 0.08 and 0.20, respectively. For each combination of test 
temperature and composite structure, increasing the level of rein- 
forcement lowered toughness. Wire necking occurred at both Vf 
levels in the as-fabricated condition at room temperature. Pull-out 
was restricted to the lower volume fraction composites. Multiple 
fiber fracturing was a characteristic feature of low-temperature 
impact testing. Impact energy for the ductile matrix—brittle fiber 
condition can be predicted from the Cooper-Kelley model if an 
effective flow-stress is used for the matrix to accommodate work- 
hardening. A micromechanical model was developed for the ductile 
fiber condition which allowed for prediction of impact energy from 
tensile behavior of the constituents, and which accounted for the 
— in toughness associated with interface intermetallic com- 
pounds. 


45888 (ANL—76-95) Elevated-temperature, strain-controlled fa- 
tigue data on Type 304 stainless steel. A compilation, multiple linear 
regression model, and statistical analysis. Diercks, D.R.; Raske, D.T. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). Dec 1976. Contract W-7405- 
ENG-38. 62p. AT. 
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The available elevated-temperature, strain-controlled, uniaxial 
fatigue data on Type 304 stainless steel (474 data points) are tabulat- 
ed, and variables that influence cyclic life are divided into first- and 
second-order categories. The first-order variables, which include 
strain range, strain rate, temperature, and hold time, were used in a 
multiple linear regression analysis to describe the observed variation 
in fatigue life for zero and tension hold-time data. Goodness of fit, 
with respect to these variables, as well as the appropriateness of the 
transformations used are discussed. Prediction intervals are estimat- 
ed, and comparisons between the regression equation curves and the 
data from which they were obtained are made. The second-order 
variables include the laboratories at which the data were generated, 
the different heats from which the test specimens were fabricated, 
and the heat treatments that preceded testing. These variables were 
Statistically analyzed to determine their effect on fatigue life. The 
results are discussed, and the heats and heat treatments that are most 
resistant to fatigue damage under these loading and environmental 
conditions are identified. 


45889 (BNL-NUREG—50610) Some correlations of high- and 
low-cycle fatigue data for 2 1/4 Cr—1 Mo steel in the annealed, and 
normalized and tempered conditions. Soo, P.; Chow, J.G.Y. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Dec 1976. Contract EY- 
76-C-02-0016. 29p. Dep. NTIS, PC A03/MF AO1. 

High-cycle fatigue data for both annealed, and normalized 
and tempered 21/4 Cr—1 Mo steel were obtained from load-con- 
trolled tests at 1000°F and compared to strain-controlled low-cycle 
results from the literature. In the range of cycles where the two sets 
of data overlap, good correlations were obtained provided that the 
high-cycle stress values were converted to equivalent strains usin 
appropriate cycle stress-strain curves. The fatigue strengths for both 
heat treatments were strongly dependent on the carbon level indicat- 
ing that any carbon losses during fabrication or service are likely to 
detrimentally affect the fatigue resistance of reactor components. 
Specimen geometry is also shown to be an important consideration 
in the production of conservative fatigue data. Fatigue testing at 
ultrasonic frequencies yields much lower endurance limits when 
compared to normal high-cycle push-pull tests at 1000°F and this is 
possibly connected with localized deformation within the sample. 


45890 (GEAP—14029-10) Steam generator materials ngineer- 
ing tenth quarterly report, October—December 1976. Challenger, 
K.D. (General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.). Jan 1977. Contract EY-76-C-03-0893. 70p. AT. 

This report is the tenth in a series of quarterly progress 
reports published under the Steam Generator Materials Engineering 
Program. The primary objective of the work reported here is to 
characterize materials, mainly 2-1/, Cr—1 Mo and stainless steels, to 
assure that satisfactory materials compatibility is achieved with 
expected LMFBR steam generator environments. Separate abstracts 
were prepared for seven of the sections in this report. The remaining 
sections contained no significant data. 


45891 (GEAP—14029-10, pp 4.1-4.12) Mechanical properties of 
carburized stainless steel in sodium (subtask C). Copeland, J.F.; 
Pizzo, P.P.; Yuen, J.L. Jan 1977. 


In Steam generator materials engineering tenth quarterly 
report, October— ber 1976. 

The influence of liquid sodium on the fatigue crack propaga- 
tion rates for annealed type-316 stainless steel and weldments was 
studied at 510°C. The experiment was run under the most severe 
conditions of carbon-saturated sodium. Fatigue crack growth tests 
were performed in air and flowing, high-carbon sodium. The results 
of creep tests are also presented. 7 figures, 3 tables. (RWR) 


45892 (GEAP—14029-10, pp 5.1-5.12) Fracture toughness of 
a - generator materials (subtask G). Copeland, J.F.; Yuen, 
-L. Jan 

In Steam generator materials engineering tenth quarterly 
report, October— ber 1976. 

Fracture toughness values (K/sub Ic/) at 24°C and higher 
temperatures were investigated. Thick 2'/, Cr—1 Mo steel plates 
were obtained and heat treated to represent potential LMFBR 
conditions. — "R curves” are shown, and the fracture tough- 
ness results are tabulated. 5 figures, 2 tables. (RWR) 


45893 (GEAP—14029-10, pp 6.1-6.12) Intermediate System 
Mockup Loop (subtask D). Krankota, J.L.; Dodson, G.R. Jan 1977. 
In Steam generator materials engineering tenth quarterly 
report, October— ber 1976. 
Carburization and decarburization rates of stainless steel 
(types 304 and 304L) and 2'/, Cr—1 Mo in nonisothermal flowing 
ium were investigated. The carburization of stainless steel was 
independent of temperature, heat number, and ition in the test 
loop; on the other hand, the decarburization of the Cr—Mo steel 
showed strong dependence on temperature, heat treatment, and heat 
number. 5 figures, 1 table. (RWR) 


45894 (GEAP—14029-10, pp 9.1-9.4) Decarburization kinetics 
of steam generator materials (subtask I). Hampton, L.V. Jan 1977. 
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In Steam engineering tenth quarterl 


The extent to which 2'/, Cr—1 Mo steel decarburizes in 
flowing sodium is of great importance for the LMFBR. The vari- 
ation in decarburization rate constant with heat treatment and mate- 
rial parameters is shown gra fey unable The data clearly indicate that 
those materials with relative le microstructures decarburize 
the fastest. 2 figures, 1 table. 


45895 (GEAP—14029-10, 
decarburized 2-'/,Cr—1Mo in 
Hampton, L.V. Jan 1977. 
In Steam generator materials 
ber 1976. 
perties data were needed as a function of 
carbon content for steel decarburized to a icular carbon level. 
Elevated temperature data were obtained. Uniaxial tests were per- 
formed on sodium-filled and control pipe specimens to c 
the effect of decarburization on creep and hot tensile properties. 
Prototypic tubing and all-weld-metal tubes were in y pressur- 
ized in sodium and control environments to assess the effects of the 
decarburizing environment on stress rupture 
EWR a thermal aging phenomenon 


45896 (HEDL-TME—77-2) Effect of temperature upon the fa- 
tigue-crack propagation behavior of Inconel 625. James, L.A. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). Mar 
1977. Contract EY-76-C-14-2170. 26p. Dep. NTIS $4.00. 

The techniques of linear-elastic fracture mechanics were em- 
ployed to characterize the effect of temperature upon the fatigue- 
crack propagation behavior of mill-annealed Inconel 625 in an air 
environment over the range 75°- 1200°F (24° - 649°C). In general, 
fatigue-crack growth rates increased with increasing test tempera- 
ture. Two different specimen sizes were employed at each test 
temperature, and no effects of specimen size upon crack growth 
were noted. 


45897 Mechanical properties and microstructural 
relationships in iron—manganese—chromium alloys. Thompson, L.D. 


ie Mechanical properties of 
sodium (subtask A). Pizzo, P.P.; 


engineering tenth quarterly 
report, October— 
Mechanical pro 


(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
Contract 158p. Dep. NTIS, 
AOl. 


PC A08/MF 


Thesis. 

The relationships between microstructure and mechanical 
properties were studied for a series of Fe—Mn—Cr alloys. A combi- 
nation of optical and scanning electron microscopy, EDAX analysis, 
and x-ray diffractometry was used to characterize the microstruc- 
tures. Tensile testing and Charpy V-notch impact testing were 
utilized to study the mechanical properties. Triplex structures of 
gamma (fcc), alpha (bcc), and epsilon (hcp) were obtained in air-cool 
and quench-and-refrigeration heat treatments. Increasing volume 
fractions of metastable austenite and epsilon-martensite p 
which transform during testing, were found to have beneficial effects 
on the toughness and ductility properties, without significant losses 
in strength properties. A chromium concentration of 13 percent led 
to a better combination of strength and ductility than a concentra- 
tion of 18 percent. The mechanical properties and preliminary corro- 
sion results for the air-cooled 18Mn—13Cr and 16Mn—13Cr alloys 
are comparable to those of AISI 300 series austenitic stainless steels. 
These alloys show promise, therefore, as base systems for replace- 
ment austenitic stainless alloys. In addition, the 18Mn—13Cr air- 
cooled alloy exhibits excellent cryogenic properties, i.e., a yield 
strength of 360 MPa (53 ksi), an ultimate strength of 1110 MPa (161 
ksi) an elon aoe of 60 percent, and a reduction in area of 17 
percent at -196°C. 62 figures, 9 tables. 


45898 (RDT-M—5-ST(4-76)) Low alloy steel plates (ASME SA- 
387 with additional requirements). (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Div. of Reactor 
Development and Demonstration). Apr 1976. Contract W-7405- 
ENG-26. 10p. RSO. 

This standard covers low alloy steel plates for nuclear and 
associated applications. 


cent-molybdenum alloy steel plates (ASME SA-387 with additional 
requirements). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Development and Dem- 
ST Apr 1976. Contract W-7405-ENG-26. 9p. RSO. 

standard covers 2'/,-percent-chromium, 1-percent-mo- 
lybdenum bgt == steel plate for nuclear and associated applications. 


45900 (RDT-M—7-10T(4-76)) Nickel—iron—chromium alloy 
rod and bar (ASME SB-408 with additional requirements). (Energy 
Research and Development carga Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. Contract W-7405-ENG-26. 9p. RSO. 

This standard covers nickel-iron-chromium alloy rod and bar 
forgings for nuclear and associated applications. 
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45901 (RDT-M—7-11T(4-76)) Nickel-molybdenum-chromium 
alloy rod and bar (ASME SB-336 with additional requirements). 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Apr 1976. Contract W-7405-ENG-26. 10p. RSO. 

This standard covers nickel-molybdenum-chromium alloy rod 
and bar for nuclear and associated applications. 


45902 (WARD-NA—3045-39) Microstructure and fatigue prop- 
erties of Inconel 718. Ray, W.E. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Jan 1977. Contract 
EY-76-C-02-3045-002. 72p. AT. 

Low-cycle fatigue’ behavior of Inconel 718 at 1000°F (538°C) 
in air was investigated. The effect of pre-test annealing and hold- 
time in compression on the fatigue strength of this material in the 
double aged condition was studied. Smooth specimens of Inconel 
718 were tested in air under conditions of fully reversed axial strain 
control with various hold-times (0-60 minutes) in compression. 


45903 Comprehensive deformation of polycrystalline uranium at 
low temperatures. Hockett, J.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)); Gilman, P.S.; Sherby, O.D. (Stanford Univ., Calif. (USA). 
Dept. of Materials Science and Engineering). J. Nucl. Mater.; 64: 
No. 3, 231-240(Feb 1977). 

Polycrystalline a-uranium was tested in compression from 20 
to 300 K and, with the —— of the 20 K tests, no cracking was 
observed during extensive ae deformation (epsilon< =-3.0). 
Alpha uranium was found to be a strongly work hardening material; 
the dislocation and twinning structures developed, however, are not 
stable and resulted in unexpectedly weak material when samples 
were tested at temperatures above the initial deformation tempera- 
ture. On the other hand, the results obtained suggest that large strain 
deformation at warm temperatures should lead to high yield strength 
uranium at room temperature. The stress-strain curves for ann 
—— a-U from 78 to 300 K can be predicted accuratel 

rom the phenomenological relation: sigma=sigmasub(s) - exp[- 
(Nepsilon)sup(p)). (sigmasub(s)-sigmasub(g)), where N and p are ma- 
constants equal to 0.613 and 0.58, respectively, and 
sigmasub(y) is the yield strength. The saturation flow stress, 
a is predicted to be 6200 MPa (900 ksi) at 78 K and 2900 
Pa (420 ksi) at room temperature. 


45904 Spall studies in uranium. Cochran, S.; Banner, D. (Law- 
rence Livermore Laboratory, University of California, Livermore, 
California 94550). J. Appl. Phys.; 48: No. 7, 2729-2737(Jul 1977). 
We have studied spall by observing the effect of spallation on 
the free-surface velocity of a plate-impact target. We believe that the 
a signal is a sensitive measure of the damage done to the target. 
e have formulated a simple theoretical model and incorporated it 
in a hydrodynamic computer code, to simulate the first few stress 
reverberations in the target as it spalls. The simple model successful- 
ly describes the principal features of our measurements in uranium 
and in a few other metals. 


45905 Shock compression of molybdenum to 2.0 TPa by means of 
a nuclear explosion. Ragan III, C.E.; Silbert, M.G.; Diven, B.C. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). J. Appl. Phys.; 48: No. 7, 2860-2870(Jul 1977). 
The principal Hugoniot of molybdenum has been determined 
at a pressure of 2.0 TPa by measuring directly both the shock 
velocity and the particle velocity behind the shock. Neutrons from 
an underground nuclear explosion were used to = a high- 
pressure shock in a slab of molybdenum by rapidly fission heating an 
adjacent slab of enriched uranium. A shock velocity of 18.2 mm/ps ( 
+- 5%) was obtained by determining the transit time of the planar 
shock between two points in the molybdenum separated by 9.87 mm. 
A particle velocity of 10.7 mm/ps ( +- 5%) was obtained by 
observing the Doppler shifts of six neutron resonances in the energy 
region from 200 to 800 eV in the moving shocked molybdenum. The 
ure and density derived from this pair of measurements are 2.0 
Pa (20 Mbar) and 24.8 g cm™%, respectively. This experiment 
=— the first direct determination of a point on the Hugoniot 
any material in this pressure region, and the resulting data point is 
in good agreement with theoretical estimates. This measurement was 
a successful demonstration that the Doppler-shift technique can be 
used to obtain particle velocities in this pressure region. It appears 
that errors in both the shock velocity and the particle velocity can 
be reduced to approximately +- 2% in an improved measurement, 
resulting in a well-defined Hugoniot for molybdenum, which can be 
used as a standard in future impedance-matching experiments. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46063 


45906 (AD-A—03468 1) magnetocrystalline ani- 
sotropy and magnetostriction in some rare-earth—cobalt compounds, 
R.CO;;. Technical report. Miller, A. A.E.; Allen, C.W.; D’Silva, 
Rodrigues, H.; Liao, K.C. (Notre Dame ‘Univ., Ind. (USA). Dept. of 


Metallurgical Engineering and Materials Science). Dec 1976. Con- 
tract N00014-75-C-0977. 16p. (TR—12/76). NTIS, PC A02/MF 
AOl. 

Magnetization, magnetostriction and magnetocrystalline ani- 
sotropy in some ReCO;7 compounds (R= Y,Tb,Dy,Ho, Er, Tm, Lu) 
were studied. Fault structures in rare earth—cobalt intermetallics 
were examined. Magnetization, magnetocrystalline anisotropy and 
magnetostriction of Tbz2CO:7 were investigated. 


45907 (AD-A—035484) ction and structural distor- 
tion in rare earth intermetallics. Cullen, J.R.; Clark, A.E. (Naval 
Surface Weapons Center, Silver Spring, Md. (USA)). 1 Nov 1976. 
18p. (NSWC/WOL/TR—75-177). NTIS, PC A02/MF AO1. 

On the basis of the special symmetry of the rare earth site in 
the Laves phase cubic compounds RT2 (R= rare earth, T = Fe, 
Co, Ni) the authors predict the occurrence of a structural distortion 
which vanishes only when (100) is the easy magnetization direction. 
An extraordinary external strain accompanies the distortion and 
provides an explanation of the observed size and anisotropy of the 
magnetostriction in RFez. 


45908 (AD-A—035926) Handbook on materials for supercon- 
ducting machinery, includes data sheets for first and second supple- 
ments, November 1975 and January 1977. Report for Nov 1975—Nov 
1976. Hucek, H.J.; Wilkes, K.E.; Hanby, K.R.; Thompson, J.K. 
(Battelle Columbus Labs., Ohio (USA). Metals and Ceramics Infor- 
mation Center). Jan 1977. Contract NBS-CST-8303,. 858p. (MCIC- 
HB—04S2). NTIS, PC AE20/MF 
Supplement no. 2 to report dated Nov 74, AD-A002 698. See 
also report dated Nov 75, AD-A023228. 
The major objective of this second supplement, as for the first 
supplement and the Handbook, is to present data that could be used 
ectively in the development of new concepts in ee 
machinery. Information was collected on the mechanical, the: 
electrical, and magnetic properties of selected structural materials 
and welds for designers and users of equipment that will be exposed 
to cryogenic temperatures. The data are presented as ‘best-value’ 
_— from compilations of data in the temperature range 0 to 300 


45909 (LA-tr—77-30) Semi-analytical determination of the equa- 
tion of state for metals: using this equation to compute elastic and 
thermodynamic properties of metals uader hi: . Migualt, A. 
Translated from J. Phys. (Paris); 32: 437-445(1971). 24p. Dep. NTIS, 
PC A02/MF AOl1. 
With a given "a priori” function for the 0°K internal specific 
pews of a metal and the Mie—Gruneisen equation of state, the 
icient n in the Vashchenko—Zubarev relation (which expresses 
the Gruneisen constant as a function of the isothermal law of 
compressibility of metals at 0°K) is determined. This determination 
is made by comparison with experimental Hugoniot curves obtained 
by using shock waves. A complete equation of state for metals is 
obtained, and by use of the conventional formulas of mechanics and 
thermodynamics, all the properties of metals under high pressure can 
be computed from this model. 2 figures, 5 tables. 


45910 (LA-tr—77-29) Semi-analytical determination of the equa- 
tion of state for metals: a model with two Gruneisen coefficients. 
Migualt, A. Translated from J. Phys. (Paris): 33: 707-713(1972). 18p. 
Dep. NTIS, PC A02/MF AO1. 

A modification of the equation of state model discussed 
previously [J. Phys. (Paris), 32, 437 (1971)] is suggested. With this 
modifed equation of state model all the properties of solid can be 
determined. In addition, it is based on a much more realistic solid 
model which allows for the existence of a branch of longitudinal 
— and two identical branches of transverse phonons. 5 figures, 

les 


45911 Ordering of magnetic impurity in a superconductor. Alek- 
seevskii, N.E.; Garifullin, I1.A.; Kochelaev, B.I.; Kharakhash'’yan, 
E.G. (Kazan’ Phys ico-technical Institute, USSR Academy of Sci- 
ences). JETP Lee (USSR) (Engl. Transl.); 24: No. 10, 498-500(20 
Nov 1976). 

Electron paramagnetic resonance is used to establish the 
existance of magnetic order of localized states of gadolinium in 
superconducting La/sub 3-x/Gd/sub x/In. 


45912 Neutron scattering study of spin waves in the amorphous 
metallic ferromagnet (FessMo7)soBioPio. Axe, J.D.; Shirane, G.; Mi- 
zoguchi, T.; Yamauchi, K. (Brookhaven National Laboratory 

ion New York 11973). Phys. Rev., B; 15: No. 5, 2763-2770(1 Mar 


Low-angle inelastic-neutron-scattering experiments were per- 
formed on an amorphous ferromagnet of composition 


(FessMo7)soBioPio with T/sub c/ = 450 K. Well-defined spin waves 
were observed over the entire range of momentum transfer for 
which the scattering triangle could be closed (q < or = 0.25 A~'). 
The results were consistent with a normal ferromagnetic dis; 

relation hw (q) = A + Dq? + Eq* + 


persion 
.-, Where the gap A can be 
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largely accounted for by demagnetization effects. Low-temperature 

_ etization measurements were performed and fit to the relation 

= Mo (1-BT*/?-CT‘*/?). The measured long-wavelength spin 

we ‘account for only 70% of the density of magnon states 

necessary to explain M (T). For temperatures below 300 K, the mean 

spin-wave energies are well represented by the relation <o (q, T) < 
= <a (q, 0) <[1-0.612(T/T/sub c/)*/?]. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 44703, 44739, 45347, 45394, 45897 


45913 (DP-MS—76-81(Rev.)) Stress corrosion cracking test with 
slow strain rate and constant current. Ondrejcin, R.S. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1976. Contract E(07-2)-1. 36p. (CONF-770502—2). Dep. NTIS, PC 
A03/MF 

From Symposium on toughness of titanium; Toronto, Canada 
(1 May 1977). 

A rapid electrochemical tensile test was developed for evalu- 
ating stress corrosion crack initiation in carbon steel. Constant 
anodic current was imposed on smooth-bar tensile specimens as the 
specimens were slowly strained to fracture at cross-head speeds of 
1.3 x 10~%sec. Equivalent response results were obtained for all 
ductility properties measured; uniform elongation, total elongation 
and reduction of area. Total elongation was chosen as the index for 
stress corrosion crack initiation. An equation was developed that 
allowed calculation of total elongation of specimens in electrolytes 
(test solutions) with composition ranges of 1.5 to 5.5 M nitrate, 0 to 
3.5 M nitrite, and 0 to 5.0 M hydroxide, and a temperature range of 
50°C to 100°C. A minimum of 13 percent total elongation was 
selected to indicate the possible initiation of cracking in A 285-B 
steel alloy. The test was used to evaluate relative aggressiveness of 
synthetic nuclear wastes on A 285-B carbon steel and the relative 
resistances of several steels to given solution compositions. Test 
results formed one of the bases for setting temperature limits and 
concentration limits for several ions in nuclear wastes that are stored 
in carbon steel tanks at the Savannah River Plant. 


45914 (GEAP—14029-10, pp 11.1-11.2) Steam side superheater 
corrosion under heat transfer (subtask L). Hampton, L.V. Jan 1977. 
In Steam generator materials engineering tenth quarterly 
report, October—December 1976. 

The corrosion rates under heat transfer conditions of 21/s 
Cr—1 Mo steel in steam superheated to 500°C were studied. A 
specimen which had been exposed for 7000 hours showed evidence 
of spalling along its entire length; spalling was most severe, howev- 
er, at the steam exit end of the tube. Specimens exposed = only 
3000 hours or to isothermal conditions, on the other hand, ed 
very little spalling. (RWR) 


— (N—77-11154) Refinement of promising coating composi- 

tions for directionally cast eutectics. Stran, , 1-E.; Felten, E.J.; 
Benden, R.S. (Pratt and Whitney Aircraft, East Hartford, Conn. 
(USA)). Oct 1976. Contract NAS3-18920. 156p. (NASA-CR— 
135103; PWA—5441). NTIS, PC A08/MF AO1. 

The successful application of high creep strength, directional- 
ly solidified gamma/gamma’-delta (Ni—19. INb_-6Cr—2. SAI) eutec- 
tic superalloy turbine blades requires the development of suitable 
coatings for airfoil, root and internal blade surfaces. In order to 
improve coatings for the gamma/gamma’-delta alloy, the current 
investigation had the goals of refining promising coating composi- 
tions for directionally solidified eutectics, evaluating the effects of 
coating/substrate interactions on the mechanical properties of the 
alloy, and evaluating diffusion aluminide coatings for internal sur- 
faces. Burner rig cyclic oxidation, furnace cyclic hot corrosion, 
ductility, and thermal fatigue tests indicated that NiCrAlY + Pt(63 to 
127 micron Ni—18Cr—12Al—0.3Y + 6 micron Pt) and NiCrA- 
TY(63 to 127 micron Ni-18Cr-12AI-0.3Y) coatings are capable of 
protecting high temperature gas path surfaces of eutectic alloy 
airfoils. Burner rig (Mach 0.37) testing indicated that the useful 
coating life of the 127 micron thick coatings exceeded 1000 hours at 
1366 K (2000 deg F). Isothermal fatigue and furnance hot corrosion 
tests indicated that 63 micron NiCrAlY, NiCrAlY + Pt and plati- 
num modified diffusion aluminide (Pt + Al) coating systems are 
capable of protecting the relatively cooler surfaces of the blade root. 
Finally, 2 gas phase coating process was evaluated for diffusion 
aluminizing internal surfaces and cooling holes of air-cooled gamma/ 

gamma’-delta turbine blades. 


45916 (N—77-11156) Susceptibility of cold-worked zirconium-2.5 
wt. perceat niobium alloy to delayed hydrogen cracking. Coleman, 
C.E. (Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Jan 1976. 28p. (AECL—5260). 

Notched tensile specimens of cold-worked zirconium--2.5 wt. 
percent niobium alloy were stressed at 350 and 520 K. At 350 K, 
above a — threshold stress of 200 MPa, specimens exhibited 
delayed failure which was attributed to hydride cracking. Metallog- 
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growing cracks. The time to failure appeared to be independent of 
hydrogen content over the range 7 to 100 ppM hydrogen. Crack 
growth rates of about 10~ '° m/s deduced from fractography were in 
the same range as those necessary to fracture pressure tubes. The 
asymptotic stress intensity for delayed failure, K/sub 1H/, appeared 
to be about 5 MPa/m?. With this low value of K/sub 1H/ small 
surface flaws may propagate in pressure tubes which contain large 
residual stresses. Stress relieving and modified rolling procedures 
reduce the residual stresses to such an extent that only flaws 12 
percent of the wall thickness or greater grow. At 520 K no failures 
were observed at times a factor of three greater than times to failure 
at 350 K. Zirconium--2.5 wt. percent niobium appears to be safe 
—_ oes hydrogen cracking at the reactor operating tempera- 


45917 (ORO—5246-1) Investigations of intermetallic alloy hy- 
dridng mechanism. First annual progress report. Livesay, B.R. (Geor- 

of Tech., Atlanta (USA). Engi Engineering Experiment Station). 
ae. ae Contract EY-76-S-05-5246. 35p. Dep. NTIS, PC A03/ 


The program is designed to investigate how certain metallur- 
gical characteristics control the hydrogen absorption and desorption 
processes in intermetallic compounds. The status of the following 
studies is reported: hydrogen safety precautions, development of 
special equipment, preparation and characterization of hydride alloy 
materials, magnetic property measurements, and theoretical model- 
ing of hydriding mechanisms. (LK) 


45918 Rp A study of Zircaloy-4-steam oxidation reac- 
tion kinetics. Final report. Ocken, H. (Worcester Polytechnic Inst., 
Mase (USA)). Sep 1976. 101p. NTIS, PC A06/MF AOI. 
Experimental studies using a ‘Gleeble’ have been performed 
to evaluate the oxidation of reactor grade Zircaloy-4 tubing in steam 
under both isothermal and transient oxidizing conditions. Metallo- 
graphic examination including measurements of oxide, stabilized 
alpha and xi thicknesses has been used as the principal method of 
characterizing the extent of oxidation and in the development of 
reaction rate kinetics. A variety of test specimens have been ana- 
lyzed by alternative methods including weight gain analysis, total 
oxygen analysis by vacuum fusion and high resolution neutron 
activation analysis as a check on the metallographic method. 


45919 (UCRL—79175) Luminescence studies of oxygen absorp- 
tion on thorium. Bastasz, R.; Colmenares, C.A.; Smith, R.L.; Somor- 
jai, G.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 15 Feb 1977. Contract W-7405-ENG-48. 5p. (CONF-770213— 
1). Dep. NTIS, PC A02/MF AO1. 

From SUBWOG-12B meeting; St. Petersburg, Florida, 
United States of America (USA) (16 Feb 1977). 

The interaction of oxygen with a thorium metal surface is 
being studied by monitoring the luminescence of thorium in an 
electron beam. By combining luminescence measurements with 
Auger electron spectroscopy data, it is possible to distinguish be- 
tween processes that depend upon the oxygen pressure at the sample 
surface, and those that depend only upon the amount of adsorbed 
oxygen. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 45402, 47017 


45920 (CONF-761027—20) Saturation volume changes and resis- 
tivity changes in nickel. Birtcher, R.C.; Blewitt, T.H. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From International conference on . oa on atomic de- 
(ise 1976) Argonne, Illinois, United States of America (USA) 

Saturation defect concentrations generated by thermal neu- 
tron irradiation of ***U doped nickel at liquid helium temperature 
were measured by changes in electrical resistivity and volume. The 
experimental procedure is described. (GHT) 


45921 (CONF-761027—21) Fission neutron disordering of 
NisMn at 5 K. Kirk, M.A.; Blewitt, T.H.; Scott, T.L. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 7 
Dep. NTIS, PC A02/MF AOI. 

From International conference on 
fects on metals; Argonne, Illinois, United 


(18 Oct 1976). 
Prelimi results on the 


America (USA) 


, of NisMn by fission 
sequences 


neutrons at 5°K are presented. An upper 
of (110) replacement collision 
emanating from 


45922 (HEDL-TME—76-97) Empirical equation for swelling in 
30% cold worked 316 stainless steel. Bates, J.F. (comp.). (Hanford 
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ineering Development Lab., Richland, Wash. (USA)). Mar 1977. 
Contract EY-76-C-14-2170. 13p. AT. 

An expression is developed which describes the shift in the 
swelling incubation parameter when the cold work level in 316 
stainless steel is increased from 20 percent to 30 percent. This 
incubation parameter shift is ‘yore as a modification to the Nuclear 
Systems Materials Handbook Revision 5 Swelling Equation for 20 
percent Cold Worked 316 Stainless Steel to make it appropriate for 
predicting swelling in 30 percent cold worked 316 stainless steel. 


45923 (ORNL/TM—S715) Precision rectifier detectors for ac 
resistance bridge measurements with application to temperature con- 
trol systems for irradiation creep experiments. Duncan, M.G. (Oak 
Ridge National Lab., Tenn. (USA)). May 1977. Contract W-7405- 
ENG-26. 352p. Dep. NTIS, PC A16/MF 
Thesis. Submitted to the Univ. of Tennessee, Knoxville. 
The suitability of several temperature measurement schemes 
for an irradiation creep experiment is examined. It is found that the 
resistance can be used to measure and control the sample 
temperature if compensated for resistance drift due to radiation and 
annealing effects. A modified Kelvin bridge is presented that allows 
compensation for resistance drift by periodically checking the 
sample resistance at a controlled ambient temperature. A new phase- 
insensitive method for detecting the bridge error signals is presented. 
The phase-insensitive detector is formed by averaging the magnitude 
of two bridge voltages. Although this method is substantially less 
sensitive to stray reactances in the bridge than conventional phase- 
sensitive detectors, it is sensitive to gain stability and linearity of the 
rectifier circuits. Accuracy limitations of rectifier circuits are exam- 
ined both theoretically and experimentally in great detail. Both hand 
analyses and computer simulations of rectifier errors are presented. 
Finally, the design of a temperature control system based on sample 
resistance measurement is presented. The prototype is shown to 
control a 316 stainless steel sample to within a 0.15°C short term (10 
sec) and a 0.03°C long term (10 min) standard deviation at tempera- 
tures between 150 and 700°C. The phase-insensitive detector typical- 
ly contributes less than 10 ppM peak resistance measurement error 
(0.04°C at 700°C for 316 ies steel or 0.005°C at 150°C for 


zirconium). 
45924 (ORNL/TM—S780) Use of pressurized eccentric tubes to 
the effect of hydrostatic stress on swelling. Wolfer, W.G.; 
Reiley, T.C. (Oak Ridge National Lab., Tenn. (USA)). May 1977. 
Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF A011. 
A technique for measuring the effect of hydrostatic stress on 
radiation-induced swelling is presented. This technique is based on 
the nonuniform hydrostatic stress that arises when an eccentric tube 
(a tube with inner and outer surfaces having dissimilar centers of 
revolution) is internally pressurized. The elastic analyses of the thin- 
and thick-walled eccentric tube are given. The elastic stress state is 
allowed to relax plastically, based on a constitutive law for deforma- 
tion during neutron irradiation. In this case, the constitutive law 
contains a linearly stress-dependent deviatoric strain rate and a 
dilatation rate that is linearly dependent on hydrostatic stress. Em- 
hasis is placed on the specimen design and experimental procedure 
for in-reactor experiments in which the coefficient relating hydro- 
static stress and swelling is sought. It is shown that, for the 316L 
stainless steel] specimens placed in EBR-II, we may expect that any 
—— effect of hydrostatic stress on swelling will be observ- 

le through changes in specimen curvature. 


— (TREE—1063) Properties of irradiated beryllium statisti- 

cal evaluation. Beeston, J.M. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Oct 1976. Contract EY-76-C-07-1570. 39p. Dep. NTIS, PC 
A03/MF AO1. 

Irradiated beryllium properties of tensile and compression 
fracture strength and growth or swelling were evaluated by statisti- 
cal methods to determine the best estimate model from the data. The 
equations presented extend the properties to a fluence of 3 x 1077 n/ 
cm? E maaan than 1 MeV. The annealing behavior indicates a 
threshold temperature for 1 percent swelling of 425°C. 


45926 (UCID—17428) DT fusion neutron irradiation of LLL 316 
Stainless steel and SLL silica samples. MacLean, S.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 31 Mar 1977. 
Contract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AOl1. 

The DT fusion neutron irradiation of six LLL 316 stainless 
steel samples and 24 SLL pure silica samples is described. The 
sample position, beam-on time, and neutron dose record are given. 
The maximum neutron fluence on any mmph was 1.52 x 1017 
neutrons/cm?. 


45927 Steady-state diffusion of point defects in the interaction 
force field. Yoo, M.H.; Butler, W.H. (Oak Ridge National Lab., TN). 
Phys. Status Solidi (b); 77: 181-193(1976). 

The diffusion equation including the drift term due to the 
long-range interaction between a point defect and a spherical sink is 
solved numerically for the steady-state concentration of point de- 
fects. The effective capture radius of a sink is calculated from the 


| 
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flux integral of point defects, and the biased flux of interstitials over 
vancancies to an infinitesimal dislocation loop is obtained from the 
effective capture radii. Effects of temperature, point defect param- 
eters, and elastic properties of the medium on the kinetics of vacan- 
cy—interstitial recombination and of dislocation loop growth are 
discussed. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 44724, 45765 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 45442 


45928 
opportunities for ceramic science and technology. Kingery, W.D. 


(COO—2390-11) Nature of ceramic materials: needs and 


(Massachusetts Inst. of Tech., Cambridge (USA). De’ 
Science and Engineering). 1976. Contract EY-76- 
(CONF-760629—3). Dep. NTIS, PC A02/MF AOl1. 

From ACS symposium ceramics in the service of man; Wash- 
ington, District of Columbia, United States of America (USA) (Jun 
1976). 


of Materials 
-2390. 11p. 


Ceramic materials are inherently strong but brittle; many are 
stable and corrosion-resistant in oxidizing and reducing atmospheres 
to high temperatures, and they have a variety of useful optical, 
thermal, electrical, and magnetic properties. Because of their 
strength, brittleness, and high-temperature stability, they are inher- 
ently difficult to fabricate in a way that allows full use of their 
intrinsic properties. The needs and opportunities for new and im- 
proved ceramic science and technology are mostly related to the 
critical importance of ceramics in determining the feasibility or 
effectiveness of large complex systems. One example of a past 
success is the development of square-loop ferrites for computer 
memory systems. Many other systems now under development— 
magnetohydrodynamic power generation, solar energy systems, 
high-temperature gas turbines, nuclear waste management, optical 
communications systems, and many others—will become practical 
only if the fabrication of essential ceramic components with reliably 
controlled properties is achieved. Development of the science of 
ceramic characteristics and properties, development of technology 
for reliably producing desired characteristics and properties, and the 
training of ceramic scientists are currently progressing at a rate 
wholly inadequate for meeting the evident requirements. 


45929 (LA—6705-MS) Tungsten metallizing alumina—yttria ce- 
ramics. Cowan, R.E.; Stoddard, $.D. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). Mar 1977. Contract W-7405-ENG-36. 8p. Dep. NTIS, PC 
A02/MF AO1. 

The ease with which high-alumina bodies may be metallized 
with tungsten is improved by additions of yttria to the alumina. 
Mechanisms of this bonding process were studied by use of optical 
and electron microscopy, electron microprobe, and tensile tests. 
Variables studied included yttria content of the body and the firing 
temperature during metallizing. The study showed that a reaction 
between the tungsten and the yttrogarnet grain boundary phase 
markedly improved adherence. 


45930 (N—77-11158) Metalhydrides. Horrox, A.J.W. (Oxford 
Univ. (UK). Engineering Lab.). 1976. 1lp. (QUEL—1146/76). 
NTIS, PC A02/MF 

The first phase of research work carried out at Battelle, 
Geneva, on metal hydrides is presented. The project is sponsored by 
20 companies in Europe and Japan. As a result of the studies Battelle 
believes to have found the alloy in which the necessary conditions, 
reversibility of hydride formation under favorable conditions, hydro- 
gen storage capacity, maximum number of recycling operations 
possible, and cost, are optimized. Systems studied include magne- 
pe ol iron/titanium, lithium aluminum hydride, and lanthanum/ 
nicke'! 


STRUCTURE AND PHASE STUDIES 


45931 (COO—2390-18) Relaxation of stresses arising from ther- 
mal expansion anisotropy during cooling polycrystalline materials. 
Blendell, J.E.; Coble, R.L.; Charles, R.J. (Massachusetts Inst. of 
Tech., Cambridge (USA); General Electric Co., Schenectady, N.Y. 
(USA). Research and Development Center). 1976. Contract EY-76- 
S-02-2359. 10p. (CONF-760856—8). NTIS, MF AO1. 

From 6. international symposium - ceramic microstructures 
=<” California, United States of America (USA) (24 Aug 

The stresses which develop in polycrystalline bodies with 
anisotropic thermal expansion have been quantitatively modeled; the 
usual thermal stress models were combined with creep relaxation to 
give the temperature dependence of the stress. Calculated stresses at 
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room temperature are significantly larger in coarse-grained, than in 
fine-grained, Al2Os. 


45932 Ceramic research 
perplasticity and effects of can report, 
June 1, 1916 May: 31, 1977. (Pennsylvania State Univ., University 
Park (USA). Dept. of Material Sciences). 1 Mar 1977. Contract EY- 
76-S-02-3420. 13p. Dep. NTIS, PC A02/MF AO1. 

The phase transformational superplasticity and transitional 
growth study and the stoichiometry effects on fracture study are 
reviewed separately. Differences and similarities of BizWO.« and 
BizMoOs are pointed out, and analogies with previous studies em- 
phasized. Problems with specimen preparation of non-stoichiometric 
spinels MgO . Al2Os are discussed. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46011, 46012 


45933 New aeaiee of transition of degenerate ferromagnetic 
semiconductors into the insulator state. Nagaev, E.L.; Sokolova, E.B. 
Fi. Lett. ( USSR) (Engl. Transl.); 24: No. 10, 501- 503(20 Nov 

The transition of degenerate EuO from a conductor into an 
insulator is attributed to pairing of the electrons of the doubly- 
charged donor (oxygen vacancy). 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 45926 


45934 (SAND—76-0264, pp 4) Laser Raman spectroscopy in 
glass. Hartwig, C.M. Aug 1976. 

In Sandia technology. 

Raman spectroscopy with laser radiation was used to detect 
various H and D compounds (hydroxyls, hydrides, etc.) formed in 
irradiated vitreous silica containing H and D. Solubility of H and D 
in silica was determined to be physical and molecular. Other applica- 
tions to glass/H systems are described. (DLC) 


COMPOSITE MATERIALS 


—_ (BNL—22524) Concrete polymers: past, present and 

future. Steinberg, M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 18p. (CONF-161228—1). 
Dep. NTIS, PC A02/MF AO1. 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, Pennsylvania, United States of America 
(USA) (Dec 1976). 

A review of the principal characteristics of concrete-polymer 
materials and a comparison of the advantages are made. The devel- 
opment of PC and PIC materials for a variety of developments 
including Highway and Bridge Deck Applications, Water Dam 
Repairs, Japanese Developments, Housing and Railroad Stations, 
Geothermal Applications, Municipal Solid Waste Utilization and 
Solidification = Radioactive Waste. The various concrete-polymer 
materials are beginning to take its place as a very versatile and 
economically material of construction. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46047 


45936 (N—77-11118) Effect of fiber diameter and matrix alloys 
on impact-resistant boron/aluminum composites. Mcdanels, D.L.; Sig- 
norelli, R.A. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Nov 1976. 38p. 
(NASA-TN-D—8204; E—8648). NTIS, PC A03/MF AOl1. 

Efforts to improve the impact resistance of B/AI are re- 
viewed and analyzed. Nonstandard thin-sheet charpy and Izod 
impact tests and standard full-size Charpy impact tests were con- 
ducted on composites containing unidirectional 0.10mm, 0.14mm, 
and 0.20mm diameter boron fibers in 1100, 2024, 5052, and 6061 Al 
matrices. Impact failure modes of B/AI are proposed in an attempt 
to describe the mechanisms involved and to provide insight for 
maximizing impact resistance. The impact cndeatte of B/Al was 
significantly increased by proper selection of materials and process- 
ing. The use of a ductile matrix and large diameter boron fibers gave 
the highest impact strengths. This combination resulted in improved 
energy absorption through matrix shear deformation and multiple 
fiber breakage. 


reinforced materials. Flem- 


OCT. 15, 1977 


Koeln (Germany, F.R.)). Feb 1976. Translation of DGLR- 
PAPER—74-117. (ESA-TT—267). 102p. NTIS, PC A06/MF AO1. 

Original report in German previously announced as A75- 
24154. Submitted for publication. 

The use of carbon and boron fiber reinforced materials in 
future aircraft design is discussed. A new construction method for 
use in primary structures will succeed only if all technical problems 
are so.ved. The many construction possibilities and the limits of fiber 
technology are described, and weight reductions obtained are illus- 
trated by practical examples. The design and calculation for strength 
and rigidity superseding that of conventional structures are dis- 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 45908 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 45763 


PREPARATION AND FABRICATION 


45938 (BDX—613-1782) High nonplanar laminates. 
Progress report. Stein, J.D. (Bendix Corp., Kansas City, Mo. (USA)). 
mf 1977. Contract EY-76-C-04-0613. 47p. Dep. NTIS, PC A03/MF 
AOl. 

Development of high temperature substrates was initiated to 
fabricate nonplanar laminates. Forming of readily available polyi- 
mide and fluorocarbon films was established, and the evaluation of 
thermal stability up to 500°F (260°C) initiated. The development of 
auxiliary materials suitable for high — system applications 
and specific adhesive evaluation is incl 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 45908 


RADIATION EFFECTS 


45939 SS | effects on the mechanical 
properties of high-performance fibres. Brown, J.R.; Browne, N.M. 
(Materials Research Labs., Maribyrnon; (Australia). Aug 1976. 25p. 
(MRL-R—674). NTIS, PC A02/MF AOI. 

Some environmental effects on the mechanical properties of 
the high performance fibres PBI, Nomex and Kevlar 49 are dis- 
cussed. Thermal stabilities are given in terms of the changes in 
mechanical properties such as tensile strength, elongation at break 
and energy to break after thermal ageing at various elevated tem- 
peratures in inert and oxidising conditions. The effects of exposure to 
sunlight and ionising radiation are shown by similar measurements. 
The dimensional stability of the fibres at elevated temperatures and 
the effects of thermal , exposure 
radiation on the ility properties of PBI and Nomex are 
discussed. (Author) 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 45373 


45940 (COO—4080-2) of laser glasses 
which can be melted on a commercial scale. First quarterly progress 
report, September 15, 1976—December 31, 1976. Vergano, P.J.; 
Kapp. C.F. (Owens-Illinois, Inc., Toledo, Ohio (USA)). Jan 1977. 
Contract EY-76-C-02-4080. 3lp. Dep. NTIS, PC A03/MF AOI. 
A laboratory furnace to melt fluoride glasses under controlled 
atmosphere conditions with stirring has been designed. In addition, 
initial fluorophosphate glass compositions have been selected, 
melted, and evaluated. Glass quality of many of these melts has been 
encouraging. The fluorophosphate glass with the best 
found to date has an n/sub Dy of 143 and an Abbe value about 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 44984, 45947 


45941 High strength ages as for preparing same. 
Overholser, L.G.; Masters, D.R.; mM (to Energy Research 
and Development 3,993,738. 23 Nov 
1976. Filed date 8 Nov 1973. 6p. 
PAT-APPL-414,028. 


MATERIALS 4755 


High strength graphite is manufactured from a mixture of a 
particulate filler prepared by treating a particulate carbon precursor 
at a temperature in the range of about 400° to 1000°C, an organic 

le binder, and green carbonizable fibers in a concentration 
of not more than 2 weight per cent of the filler. The use of the 
relatively small quantity of green fibers provides a substantial in- 
crease in the flexural strength of the graphite with only a relatively 
negligible increase in the modulus of elasticity. 7 claims. 


45942 (UCRL-Trans—11217) Evaporation of glass components: 
an investigation of the literature. Svensson, O. Translated from 
Glastek. Tidskr.; 30: No. 1, 9-11(1975). 12p. Dep. NTIS, PC A02/MF 


A0l. 

A number of studies have been carried out on a laboratory 
scale on evaporation from primarily lead-bearing glass, but also from 
sodium silicate glass, soda lime glass, and borosilicate glass. These 
studies are reviewed, and the results are briefly summarized. 10 
references. (GHT) 


45943 Composite superconducting materials. Granger, R.; Labs- 
ley, A.; Rolland, S. (to Brevatome). US Patent 4.013.591. 22 Mar 
1977. Priority date 13 Mar 1973, France. 6p. 

Composite materials having properties of superconductivity 
which remain at much higher temperatures than conventional super- 
conductors and intended for such applications as the construction of 
magnetometers or thermometers are provided in a divided form and 
in a monocrystalline matrix consisting of semiconducting material 
with zones of superconductivity formed by microprecipitates of one 
of the constituents of the semiconducting material. 7 claims, 3 


figures. 
STRUCTURE AND PHASE STUDIES 


45944 (COO—2754-2) Structure of glasses containing transition 
metal ions. Progress report, February 1, 1976—January 31, 1977. 
Brawer, S.A.; White, W.B. (Pennsylvania State Univ., University 
Park (USA). Materials Research Labs.). Feb 1977. Contract EY-76- 
S-02-2754. 32p. Dep. NTIS, PC A03/MF AO1. 
Research concerning the structure and properties of insulator 
that contain transition metal ions is reported. Investigation of 
t glass structures in silicate, borate, and other glasses was made 
with tools such as infrared and Raman spectroscopy. The environ- 
ment of the dissolved transition metal ions was probed with optical 
absorption, Raman, and luminescence spectroscopy. Glass composi- 
tion and valence states of transition metals were used to characterize 
the thermodynamic behavior of the glasses with respect to nuclea- 
an phase separation and stability of the glasses. 


PROPERTIES 
REFER ALSO TO CITATION(S) 44932, 44984, 45778, 45941, 45943 


45945 (BDX—613-1496(Rev.)) Material and 


processing compari- 
sons of four conformal coatings. report. Caruthers, D.J. (Bendix 
Co; Kansas City, Mo. (USA)). Mar 1977. Contract EY-76-C-04- 
0613. 58p. Dep. NTIS, PC A04/MF 

This evaluation compares the processing and properties of 
four materials in common use as conformal coatings. The processes 
were optimized to obtain the highest level of electrical properties 
and direct comparisons of physical properties at three temperatures 
are included. A design manual, BDX-613-1216, was developed as 
part of this effort. 


45946 (BNL—22138) Magnetic excitations in mixed valent mate- 
rials, Birgeneau, R.J.; Shapiro, S.M. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 11p. (CONF- 
761150—5). Dep. NTIS, PC A02/MF A011. 

From International conference on valence instabilities and 
related narrow band phenomena; Rochester, New York, United 
States of America (USA) (10 Nov 1976). 

The spin dynamics of a number of mixed valent materials 
have now been extensively studied using varied experimental probes 
including EPR, Raman scattering, infrared spectroscopy and inelas- 
tic neutron scattering. In this paper we review briefly photon and 
neutron spectroscopic studies of the *Fo—’F, magnetic excitation 
dynamics in semiconducting SmS, SmSe and SmTe. New results for 
the phonon dispersion relations in SmS are presented. We also 
discuss recent neutron scattering experiments by Axe, Lawrence, 
Parks and ourselves on the y—a transition in Ce.74Th.26. It is found 
that the spin fluctuation energy evolves from approximately 20 to 
greater than 70 meV in going from the y to the a phase. 


45947 (COO—4056-2) Development of ferromagnetic spinels for 
optical isolation at 10.6 zm. Progress report, November 1, 1976— 
January 31, 1977. Teegarden, K.J. (Rochester Univ., N.Y. (USA)). 
Feb 1977. Contract EY-76-S-02-4056. 6p. Dep. NTIS, PC A02/MF 
AOl. 
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During this quarter, measurements of the optical absorption 
coefficient, a, of crystals of CdCr2S, were measured at 10.6 ym and 
room temperature, and correlated with growth parameters estab- 
lished during the last quarter. A minimum absorption coefficient of 
15.6 cm™! was obtained. Procedures for hot forging crystals of 
CdCr2S, were established in preparation for a study of the effect of 
forging on the optical absorption. Single crystals of CoCr2S, were 
also grown by use of a technique closely related to that previously 
employed for CdCr2Sy. 1 table. 


45948 (BNWL-tr—242) Preprocesses of thermal breakdown. I. 
Inhomogeneous current-density distribution at high electrical powers 
in CdS single crystals. Boeer, K.W.; Haensch, H.J.; Kuemmel, U.; 
Lange, H.; Nebauer, E. Translated from Phys. Status Solidi; 1: 169- 
181(1961). Dep. NTIS, PC A02/MF AO1. 

An electro-thermo-optical method is described by means of 
which the current-density variation in the interior of crystals can be 
measured. This method is used to determine the current-density 
variation in CdS single crystals at high current-loads. The relation 
between temperature profiles, current-density distributions and the 
current-voltage characteristic is indicated and discussed. 


45949 (SAND—77-6006) Some experiments on the increase in 
real tensile strength of liquids. Obraztsov, V.I.; Sotnik, B.F. Translat- 
ed by B. Teague from Akust. Ul'trazvuk. Tekh.; 1: 22-27(1966). 11p. 
Dep. NTIS, PC A02/MF AO1. 

The purpose of this work was to evaluate the effect of shock 
waves on the real tensile strengths of various liquids. Toluene, 
methanol, ethanol, acetone, dichloroethane, butyl acetate, ethyl ace- 
tate, propyl formate, benzene, ethyl ether, tap water, and distilled 
water were tested, and all could be superheated. Solid particles of 
soluble substances were added to toluene, methanol, benzene, and 
ethyl ether: the superheating value did not change. Trials were made 
at reduced and ambient pressure: evacuation did not have a signifi- 
cant effect on the superheating value, it merely shortened the 
treatment time. Hence it was concluded that only dispersed gas, not 
dissolved gas, affects the tensile strength of the liquid. In another 
series of experiments, the liquid was allowed to stand in contact with 
the atmosphere after treatment; the temperature of superheating was 
determined afterward. Letting the liquid stand had little effect on the 
results. The following conclusion was drawn: If the crystallizing 
substance has a readily wettable surface, then the substance makes 
cavitation easier to excite. It does this, not by forming stable sur- 
faces, but by aiding the development of violations of continuity in 
the microvolume; these violations become centers of cavitation. 3 
tables. (RWR) 


45950 Dielectric strength of liquid helium under inhomo- 
geneous field conditions. Menon, M.M.; Schwenterly, S.W.; Gauster, 
W.F.; Kernohan, R.H.; Long, H.M. (Oak Ridge National Lab., TN). 
pp 95-101 of In Advances in cryogenic engineering. Vol. 21. Tim- 
merhaus, K.D. (ed.). New York; Plenum Publishing Corp. (1976). 

Liquid helium is being investigated in a dual role as the 
dielectric and coolant in some superconducting power transmission 
lines in view of its extremely low dielectric loss (<prad). It is 
necessary to evaluate the performance of the dielectric under strong- 
ly inhomogeneous field conditions. In order to do this the ASTM 
standard electrode and the point—plane electrode systems were 
employed. Although the main emphasis was directed toward mea- 
surements on liquid helium, in certain cases liquid nitrogen and cold 
helium gas were also studied. It was found that the deterioration in 
dielectric strength of liquid helium in strongly inhomogeneous field 
conditions is much more severe than that of well-degassed trans- 
former oil. Also, in the case of the point—plane electrode configura- 
tion, liquid helium exhibits a strong polarity effect markedly differ- 
ent from that of transformer oil. The breakdown data were also 
subjected to statistical analysis in order to determine the form of the 
distribution function. 3 figures. (RWR) 


45951 Pressure-dependence of the conductivity of graphite. 
Spain, I.L. (Univ. of Maryland, College Park). Carbon; 14: No. 4, 
229-234(1976). 

An analysis has been made of experimental results of the 
pressure-dependence of the conductivity taking into account recent 
work on the evaluation of pressure derivatives of the band param- 
eters (d In y/sub i//dp) which are sensitive to the band model 
chosen and assumptions used to interrelate the derivatives. The 
pressure-dependence of the conductivity of pyrolytic graphite at low 
temperature is analyzed in detail, including the influence of the band 
overlap parameter ys and effects related to carrier non-degeneracy, 
= are shown to be very important in analyzing experimental 
results. 


45952 Influence of magnetic field on boiling of stagnant potas- 
sium. Fujii-e, Y.; Fukuzawa, Y.; Takatsu, H. (Osaka Univ, Suita, 
Jpn). J. Nucl. Sci. Technol. (Tokyo); 13: No. 9, 483-491(Sep 1976). 
Incipient boiling superheat and the location of boiling in 
tion were not influenced by the magnetic field. The magnetic fie 
appreciably impeded the motion of the liquid column supported 


ERA VOL. 2, NO. 19 


above the vapor bubble after boiling was initiated. Another effect of 
the magnetic field proved to be inhibition of vapor condensation in 
the void space during the period of descent of the liquid column. As 
a result the vapor in the void space remained uncondensed, to serve 
as permanent cushion for the liquid column, which maintained an 
oscillatory motion, to which corresponding oscillations were regis- 
tered in the pressure and temperature of the vapor bubble, which 
changed along the vapor saturation line. 8 refs. 


45953 Adhesive shear strengths: evaluation of the interlocking 
cylinder configuration. Guess, T.R.; Allred, R.E. SAMPE Q.; 8: No. 
3, 10-16(Apr 1977). 


A test specimen for measuring the shear strength of structural 
adhesives has been evaluated analytically and experimentally. This 
specimen consists of two interlocking cylindrical adherends bonded 
together in an overlap region with the adhesive. The specimen is 
loaded to failure in axial tension. The shear and normal stress 
distributions throughout the adhesive layer were determined as a 
function of adherend radius and adhesive thickness by finite element 
techniques. These results indicate that the maximum values of stress 
concentration occur at the interface between the inner adherend and 
the adhesive layer. 


45954 Optical properties of arc-evaporated carbon films between 
0.6 and 3.8 eV. Arakawa, E.T.; Williams, M.W.; Inagaki, T. (Health 
Physics Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830). J. Appl. Phys.; 48: No. 7, 3176-3177(Jul 1977). 

Ellipsometric measurements have been performed at room 
temperature on arc-evaporated carbon films between 0.6 and 3.8 eV. 
Previously published data on evaporated carbon films are reviewed 
and a comparison made between the present data and those for 
glassy carbon over the same energy range. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 46021 


45955 (AD-A—034410) Interaction of CO,-laser radi- 
ation with non-metals. Brighton, D.R.; Gibbs, W.E.K. (Materials 
Research Labs., Maribyrnong (Australia)). Jun 1976. 37p. (MRL- 
R—663). NTIS, PC A03/MF 

Samples of crown glass, fused silica, Perspex and Irtran 1 
were irradiated with 0.2-microsec duration pulses from a COsz laser, 
at energy densities of between 10 and 800 kJ/sq m. The damage 
induced was thermal in origin and was controlled more by the 
absorption depth in the material than by thermal diffusion. The 
major damage mechanisms were cracking and flaking in the case of 
crown glass, and vaporisation in the cases of fused silica and Per- 
spex. Irtran 1 was the most difficult to damage because of its 
comparatively large absorption depth. Impulse production was stud- 
ied, and was — by simple models involving vaporisation and 
the excitation of laser-supported waves. 


45956 (GA-A—14211) Final report on graphite irradiation test 
OG-3. Price, R.J.; Beavan, L.A. (Development Planning and Re- 
search Associates, Manhattan, Kans. (USA)). Jan 1977. Contract 
EY-76-C-03-0167-017. 134p. Dep. NTIS, PC A07/MF AO1. 

The results of dimensional, thermal expansivity, thermal con- 
ductivity, Young's modulus, and tensile strength measurements on 
graphite specimens irradiated in capsule OG-3 are presented. The 
graphite grades investigated included near-isotropic H-451 (three 
different preproduction lots), TS-1240, and SO818; needle coke H- 
327; and European coal tar pitch coke grades PsJHA2N, PsJHAN, 
and ASI2-500. Data were obtained in the temperature range 823°K 
to 1673°K. The peak fast neutron fluence in the experiment was 3 x 
105 n/m’ (E greater than 29 fJ)/sub HTGR/; the total accumulated 
fluence exceeded 9 x 107° n/m? on some H-451 specimens and 6 x 
107 n/m? on some TS-1240 specimens. Irradiation-induced dimen- 
sional changes on H-451 graphite differed slightly from earlier 
predictions. For an irradiation temperature of about 1225°K, axial 
shrinkage rates at high fluences were somewhat higher than predict- 
ed, and the fluence at which radial expansion started (about 9 x 10 
n/m? at 1275°K) was lower. TS-1240 graphite underwent smaller 
dimensional changes than H-451 graphite, while limited data on 
SO818 and ASI2-500 graphites showed similar behavior to H-451. 
P3sJHAN and P3JHA2N graphites displayed anisotropic behavior 
with rapid axial shrinkage. Comparison of dimensional changes 
between specimens from three logs of H-451 and of TS-1240 gra- 
phites showed no significant log-to-log variations for H-451, and 
small but significant log-to-log variations for TS-1240. The thermal 
expansivity of the near-isotropic graphites irradiated at 865-1045°K 
first increased by 5 percent to 10 percent and then decreased. At 
higher irradiation temperatures the thermal expansivity decreased by 
up to 50 percent. Changes in thermal conductivity were consistent 
with previously established curves. Specimens which were succes- 
sively irradiated at two different temperatures took on the saturation 
conductivity for the new temperature. 
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45957 Statistical analysis of defect-caused laser damage in thin 
films. Picard, R.H.; Milan, D.; Bradbury, R.A.; Bradbury, R.A.; 
Milam, D.H. (Rome Air Development Center, uty for Electron- 
ic Technology, Hanscom AFB, Massachusetts 01731). Appi. Opt.; 16: 
No. 6, 1563-19710un 1977). 

An analysis of the statistics of laser-induced damage to thin 
films i is carried out for the commonly assumed single-defect model, 
in which damage is caused by irradiation of identical, randomly 
distributed defects in the film. The probability for damage due to a 
single irradiation with a beam of Gaussian spatial profile is calculat- 
ed, and it is shown that observed variations with beam size of the 
intensity required to maintain a constant high probability for damage 
are accounted for by this expression. The multiple-shot damage 

ility is then calculated, assuming that irradiation is started at a 

w value of energy and increased stepwise, for two cases, an N-on-1 
experiment where the beam is moved to a new site with each shot. 
The damage thresholds, defined to be the median values of the 
distribution functions for these two cases, are compared to one 
another and to the threshold for a single-shot experiment. Moreover, 
the dependence of the threshold on the size of the pulse-to-pulse 
energy increment is determined. Finally, the effect of a 
damage mechanism involving damage to the host material is deter- 
mined by calculating the mean and variance of the probability 
density function. These results are shown to be in good agreement 
with prior measurements of the beam-size dependence of Id. 


CHEMISTRY 
REFER ALSO TO CITATION(S) 46914 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 44753, 46291, 46292, 46295, 46310 


45958 (GEPP—299) Methods for chemical of thermal 
battery components. Lofton, C.P.; Antepenko, R.J.; Welbon, W.W. 
(General Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 
Dept.). 18 May 1977. Contract EY-76-C-04-0656. 22p. Dep. NTIS, 
-PC A02/MF AO1. 

Analytical methods for the quantitative analysis of a number 
of components of thermal batteries have been developed and evalu- 
ated. This report describes these techniques used for quantitative 
analysis of the depolarizer-electrolyte-binder cathode, electrolyte 
and electrolyte binder material, calcium in the bimetal anode, and 
the pyrotechnic powder in the electrical match. These methods 
include classical chemical, ion specific electrode, atomic absorption, 
X-ray emission and colorimetric procedures. Precision of each pro- 
cedure is evaluated. 


45959 (HEDL-MG—18) Analytical chemistry methods for hard- 
Stromatt, R.W.; Delvin, W.L.; Rein, J.E.; 
(Hanford Engineering Devel opment Lab., Ric 
Wash. (USA)). Oct 1974. Contract EY-76-C-14-2170. 86p. Dep. 
NTIS, PC AOl. 
resented that contains analytical chemistry 
ysis of materials involved in coating metal 
surfaces with a hard, wear resistant surface called hardfacing. These 
materials are nichrome powder, chromium carbide, and the hardfac- 
ing, which is a mixture of nickel and chromium carbides. Hardfacing 
is applied to surfaces of stainless steel core components at points that 
are subject to excessive wear from frictional contacts. The objective, 
of course, is to prolong the life of those core components so treated. 
These methods are ones used at the Hanford Engineering Develop- 
ment Laboratory (HEDL), the Los Alamos Scientific Laboratory 
(LASL), and the vendor laboratory. They were written in the 
present format at either HEDL or LASL and they received a 
thorough technical and editorial review from analytical chemistry 
personnel at both HEDL and LASL. laboratory 
safety practices is a must when using these methods. Most laborato- 
ries have established laboratory safety rules and these should be used 
as correlative instructions with this manual. 
45960 (UCID—15644-76-4) General Chemistry Division quarter- 
October—December 1976. Harrar, J.E.; Lentzner, H.L. 


ly report, 
(eds.). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 9 Mar 1977. Contract W-7405-ENG-48. 73p. Dep. NTIS, PC 
A04/MF AO1. 

Reported are: determination of imperfections on a laser spa- 
tial-filter lens; oxidation of U in O2—Nz2 mixtures; use of polarized x- 
rays to improve detection limits in oa x-ray fluores- 


cence analysis; detection of less than 1 ppT of organic compounds by 
laser-induced molecular fluorescence; a Stark-shift laser rom- 
eter; photoionization thresholds of Nd, Sm, Eu, Dy, Er; re- 
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sponse tests of chloride ion-selective electrodes; chemical analyses of 
explosive composites; solid formation and corrosion in geothermal 
brine; analysis of carbonates in oil shales; models of methane com- 
bustion; and biofuel production from algae. (DLC) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 44754, 45088, 45131 


45961 (BNWL-SA—5796) High sensitivity isotope analysis with 
a *52Cf—*5>U) fueled subcritical multiplier and low background photon 
detector systems. Wogman, N.A.; Rieck, H.G. Jr.; Laul, J.C.; Mac- 
Murdo, K.W. (Battelle Pacific Northwest Labs., Richland, ‘Wash. 
(USA)). Sep 1976. Contract E(45-1)-1830. 19p. (CONF-761234—1). 
Dep. NTIS, PC A02/MF AO1. 

From International symposium on biological application of 
stable isotopes; Leipzig, German, Federal Republic of (F.R. Ger- 
many) (6 Dec 1976). 

A *Cf activation analysis facility has been developed for 
routine multielement analysis of a wide variety of solid and liquid 
samples. The facility contains six sources of **Cf totaling slightly 
over 100 mg. These sources are placed in a 93 percent **°U-enriched 
uranium core which is subcritical with a K effective of 0.985 
(multiplication factor of 66). The system produces a thermal flux on 
the order of 10*' neutrons per square centimeter per second. A 
pneumatic rabbit system permits automatic irradiation, decay, and 
counting regimes to be performed unattended on the samples. The 
activated isotopes are analyzed through their photon emissions with 
state-of-the-art intrinsic Ge detectors, Ge(Li) detectors, and Nal(T1) 
multidimensional gamma ray spectrometers. High efficiency (25 
percent), low background, anticoincidence shielded Ge(Li) gamma 
ray detector systems have been constructed to provide the lowesi 
possible background, yet maintain a peak to Compton ratio of 
greater than 1000 to 1. The multidimensional gamma ray spectrom- 
eter systems are composed of 23 cm diameter x 20 cm thick Nal(T1) 
crystals surrounded by Nal(T1) anticoincidence shields. The detec- 
tion limits for over 65 elements have been determined for this 
system. Over 40 elements are detectable at the 1 part per million 
level at a precision of +-10 percent. 


45962 (RFP-Trans—222) Quantitative thorium determination in 
30 organs during human thorotrastosis. Kampmann, H.; Wesch, H.; 
Wegener, K. Translated from Nucl.-Med., Suppl. (Stuttgart); No. 9, 
579-585(1971). 7p. Dep. NTIS, PC A02/MF AO1. 

Using neutron-activation analysis, quantitative thorium deter- 
minations were carried out in 30 organs and tissues of 5 thorotrast 
patients. The measured results were compared with autoradiogra- 
phic findings. With one exception, neutron-activation analysis was 
able to detect measurable, quantitative but very variable thorium 
concentrations in the various organs and tissues. The detection limit 
was around 0.2 yg thorium per g of tissue. With the autoradiograph, 
thorium could be found in organs with a thorium content above 10 

g per g of tissue, as indicated by neutron-activation analysis. The 
highest thorium concentrations were found in the spleen, liver, bone 
marrow and lymph nodes and adrenal glands. The measured results 
are in agreement with findings of recent animal experiments and 
clinical studies. 


45963 Contributions to the analysis of nuclear raw materials. 
XIII. Determination of 14 elements in yellow cake samples by atomic 
absorption spectrophotometry. Korkisch, J.; Huebner, H. (Vienna 
Univ. (Austria). Analytisches Inst.). Mikrochim. Acta; 1: No. 2, . 279- 
287(Mar — (In German). 

The separation of Cd(II), Co(II), Mn(ID, Ni(II), Pb(ID, Rb(1), 
Zn(II), Mg(II), Ca(II), Sr(iI), Ba(II) and Fe(III) from an 
uranium matrix is achieved by means of adsorption on the strongly 
acidic cation exchanger Dowex 50 X8 from a mixture of 80 volume 
% hexon, 10 volume % acetone and 10 volume % 12M nitric acid. 
Following elution of the adsorbed elements by means of 2M nitric 
acid, these elements are determined by atomic absorption-spectro- 
photometric methods. The procedure was used for the determination 
of the above-named elements in sodium-diuranate samples (Yellow 
Cake specimens) whereby concentrations in the range of 0.5ppm (Cd 
and Rb) up to over 1 mg/g (Ca and Fe) were determined. 


45964 Measurement of hydrogen depth distribution by resonant 
nuclear reactions. a. C.A.; Overley, J.C.; Switkowski, Z.E.; 
Tombrello, T.A. (W. K . Kellogg Radiation Laboratory, California 
Institute of Technology, Pasadena, California 91125). Appl. Phys. 
Lett.; 31: No. 3, 239-2411 Aug 1977). 

The resonance at E (°F) =6.42 MeV in the reaction 
1H('°F,ay)?*O has been explored as a potentially useful method for 
the quantitative determination of hydrogen concentration as a func- 
tion of depth in a solid substrate. The relative merits of this reso- 
nance, the 16.44-MeV resonance in the same reaction, and the 6.39- 
MeV resonance in the reaction 'H(**N,ay)'*C are discussed. 
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CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 44945, 46316 


45965 Contributions to the analysis of nuclear raw materials. 
XII. Determination of uranium and thorium in sediments of Austrian 
surface waters. Korkisch, J.; Steffan, I.; Hubbard, S.A. (Vienna Univ. 
(Austria). Analytisches Inst.). Mikrochim. Acta; 1: No. 2, 267- 
277(Mar 1976). (In German). 

A procedure is described for the determination of ppm- 
amounts of uranium and throrium in sediments of Austrian waters. 
In this method the sediment samples are enclosed in a teflon bomb, 
then decomposed by means of perchloric acid-hydrofluoric acid 
mixture and then the uranium and thorium are separated from the 
accompanying materials by anionic exchange on Dowex 1-X8. Ura- 
nium and thorium were determined fluorometrically and 
spectrophotometrically respectively in the eluates. The method was 
employed for the determination of uranium and thorium in a great 
number of the sediments of Austrian waters, in which <0.1 to 
13ppm of uranium and <1.0 to 47ppm thorium were found. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 44776, 45191, 46179, 46208, 
46291, 46292 


45966 (BNWL—2193) SAP3: a computer for x-ray 


program 
fluorescence data reduction for environmental samples. Nielson, K.K. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 
1977. Contract EY-76-C-06-1830. 49p. Dep. NTIS, PC A04/MF 
AOl. 


A FORTRAN computer program is presented for quantita- 
tive multielement analysis of spectral data from both isotope- and x- 
ray tube-excited x-ray fluorescence systems. The program is de- 
signed for analysis of pelletized environmental samples (20 to 200 
mg/cm?) using thin film spectrometer calibrations and subsequent 
mathematical matrix corrections for seld absorption, particle size 
effects and enhancement. A background-ind dent direct peak 
analysis method permits rapid determination of net peak areas and 
peak overlap corrections. Matrix-corrected quantities of 24 elements 
can be determined from 1024 channels of raw spectral data in 20 to 
40 sec with relative accuracies of a few percent. Options for apply- 
| - program to spectra from in-situ seabed analyses are also 
included. 


45967 (PB—260010) The analysis of effluents and environmental 
samples from uranium mills and of biological samples for uranium, 
radium, and polonium. Supplementary material. Rushing, D.E. (Public 
Health Service, Salt Lake City, Utah (USA). Colorado River Basin 
Water Quality Control Lab.). 1963. 74p. (SM—41-44). NTIS, PC 
A04/MF 

Five supplementary papers are presented: (1) determination of 
uranium, a fluorimetric method; (2) the determination of radium-225, 
a simplified emanation technique; (3) the determination of radium- 
226 in silicates, a rapid isolation method; (4) determination of 
radium-226: preparation and analysis of special types of samples; and 
(5) determination of polonium-210. Tables are included with each 
report. 


45968 (PB—261915) Application of alpha scattering for on-line 
analysis of light elements in aerosols. Final report. Cahill, T.A. 
(California Univ., Davis (USA). Crocker Nuclear Lab.). 30 Sep 
1976. 47p. (UCD-CNL—166). NTIS, PC A03/MF AO1. 

Ion scattering analysis (ISA) has been developed to be com- 
patible with ion-excited X-ray analysis (IXA) so that, in a single 
analytical run, any element from hydrogen through uranium can be 
observed, and in principle identified, if present above the minimum 
detectable limits. The technique is most directly useful in studies of 
atmospheric aerosols, especially with emphasis on visibility reduc- 
tion, eg other uses are being investigated. The most obvious 
limitation of the technique is that since all elements are observable, 
the sample substrate will always be seen, limiting sensitivity for 
several elements. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 45088, 45967, 46190, 46378, 46484 


45969 (GJBX—36(77)) Rapid determination of uranium in natu- 
ral waters by thermal emission mass spectrometry. Ferguson, J.R.; 
Caylor, J.D.; Rogers, E.R.; Cole, S.H. (Institute for Research, 
Houston, Tex. (USA)). Mar 1977. Contract W-7405-ENG-26. 14p. 
(Y—2073). Dep. NTIS, PC A02/MF AO1. 

A method has been developed to rapidly analyze natural 
water samples for part-per-trillion (ng/1) concentrations of uranium 
using a custom-built thermal-emission mass spectrometer. The fil- 
tered water sample is spiked with *°°U as an internal standard and 
extracted with a 2 percent solution of TOPO (trioctylphosphine 
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oxide) in carbon tetrachloride. An aliquot of the organic phase is 
evaporated and the uranium in the residue extracted with aqueous 
ammonium carbonate. A 5-yl aliquot is taken and dried on a flat 
rhenium ribbon filament and inserted into the mass spectrometer. A 
uranium concentration of 3 ng/I will yield a count rate greater than 
three times the standard deviation, plus the mean of the background, 
and is defined as the lowest determinable concentration. The stan- 
dard deviation of the method is 3 percent at 800 ng/I, 16 percent at 8 
ng/I, and 20 percent at 5 ng/l. The accuracy of the method has been 
evaluated by comparing the results with a fluorescence procedure. 
There is very good agreement for water samples with uranium 
concentrations from 200 to 1000 ng/]. The mass spectrometer is a 6- 
in.-radius, 60-degree-sector instrument equipped for ion counting and 
having a vacuum system allowing rapid sample changing while 
maintaining a high source vacuum. A multiplexer and high-voltage 
switch provide synchronized peak switching and scaler gating for 
monitoring three isotopes of uranium 238, 235, and 233. With this 
instrument, an analyst can achieve an analysis zate in excess of 50 
samples per eight-hour shift. 


45970 Contributions to the analysis of nuclear raw materials. X. 
ic determination of manganese in U;O; samples. 
Korkisch, J.; Huebner, H. (Vienna Univ. (Austria). Analytisches 
Inst.). Mikrochim. Acta; 1: No. 1, 25-31(Jan 1976). (In German). 
A method has been described that makes possible to separate 
manganese from large amounts of uranium and to render possible the 
end determination by means of spectrophotometry. The separation 
of the manganese and of the uranium material is conducted by 
adsorption on a column of the strongly acidic cation exchanger 
Dowex 50,X8 from a mixture of 80vol.% hexone, 10vol.% acetone 
and 10.vol.% of 12 M nitric acid. Following elution of the adsorbed 
manganese by means of 2M nitric acid the mangenese is determined 
spectrophotometrically by employing the formaldoxime method. 
¢ method was employed for the determination of manganese in 
standard specimens of U30;(0.9 to 8.1 ppm manganese) and a very 
good agreement of the results was achieved. 


45971 (PB—262649) Use of room temperature infrared diodes for 
dete methane concentration in air. Final report. Gerritsen, H.; 
Crisman, E.; Taylor, C.; Beall, J.; Hoffman, C. (Brown Univ., 
Providence, R.I. (USA). Dept. of Physics). Mar 1976. 96p. NTIS, 
PC A05/MF 

A device for detecting methane as in mine gases at levels 
above 0.1 pct in air is described. It is based on the measurement of 
infrared absorption at 3.3 micrometers by methane. The infrared 
light source is a In(0.97)Ga(0.03)As pn junction, and the detector is a 
InAs photovoltaic cell. The optical system was a three mirror 
folded-path cell. Various temperature compensation methods in the 0 
to 5C range were investigated. The primary temperature sensitivity 
is in the InAs detector rather than in the emitters. The best system 
which was demonstrated in a breadboard device consisted of two 
emitters and one detector, one emitter being of a composition or 
distance from the detector such that it responded very little to 
methane while the other a strongly to methane. The ratio 
then gives the desired methane concentration. Interference with 
water vapor was negligible and the device draws little power. 


45972 Electrothermal atomic absorption spectrometry of trace 
metals in fluids. Sunderman, F.W. Jr. (Univ. of Connecti- 
cut, Farmington). Ann. Clin. Lab. Sci.; 5: No. 6, 421-434(1975). 

Electrothermal atomic absorption spectrometry has five 
major advantages for measurements of trace metals in biological 
materials, in comparison to measurements by conventional ieee 
atomic absorption analysis: (1) Trace metal contamination is mini- 
mized by avoidance of preliminary chemical extractions and addi- 
tions of reagents; (2) Sample volumes are small (1 to 50 yl). The 
entire sample is vaporized in electrothermal atomization, whereas in 
most flame nebulization systems only a small fraction of the sample 
enters the flame; (3) Atoms are released in higher concentrations. In 
electrothermal atomization, the atom cloud is released into a rela- 
tively small volume of gas. In contrast, in flame atomization, the 
atom cloud is diluted by the high flow rate of gases and by expansion 
of gases — combustion; (4) Molecular recombination of atoms is 
retarded by the atmosphere of inert gas which restricts chemical 
reactions (e.g., oxidation). In contrast, in flame atomization, oxida- 
tion occurs very — and (5) By programmed increments in 
temperature, electrothermal atomization permits organic constituents 
to be pyrolyzed prior to vaporization and atomization of metals. 
Despite these advantages, electrothermal atomic absorption is par- 
ticularly subject to interferences and sources of imprecision which 
necessitate critical evaluations in the prospective yst’s laboratory 
before an electrothermal method can be confidently employed for 
diagnostic measurements of a specific trace metal in body fluids. 


45973 Measurement of NO, concentration in combustion using 
fluorescence excited by an argon-ion laser. Agrawal, Y.; Hadeishi, T.; 
Robben, F. Contract W-7405-ENG-48. New York; American Inst. of 

trom 14. A Aerospace Sci meeting; Washin > 
DC, USA (26 Jan 1976). _ 
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Preliminary results on the measurement of NO in a premixed 
hydrogen-air flame are rted. A laser-excited fluorescence detec- 
tor was constructed for the p’ . Measurements of the effective 
broadband fluorescence (6700 A to 7500 A) emission cross-sections 
excited by five Ar* laser lines were carried out using NO»-air 
mixtures in the 1 to 1000 ppM range of concentrations, under 
atmospheric pressure and temperature conditions. These yielded 
values on the order of 10~*° cm?/sr. Fluorescence intensity was 
linear with NO: concentration in the range 1 to 500 ppM at total 
pressure of 1 atm and room temperature. Measurement of fluores- 
cence at atmospheric pressure but elevated temperatures up to 
700°K indicated almost no change in effective emission cross-section 
when a 1000 ppM NO:-air mixture was studied. At higher tempera- 
tures, thermal decomposition was observed. The instrument sensitiv- 
ity under room temperature conditions was about 1 ppM, and under 
flame conditions was about 7 ppM. When measurement of NO: in a 
1.1 equivalence (fuel rich ) ratio flame was attempted, no NO» 
(greater than 20 ppM) was found. Even when 1000 ppM NO>-in-air 
mixture was used to oxidize hydrogen, NO» concentration greater 
than 20 ppM could not be detected in the combustion region. This 
sensitivity could be obtained only somewhat behind the flame front 
due to NO: chemi-luminescence radiation generated at the flame 
front. Improved spatial discrimination should allow more extensive 
and sensitive measurements which would help towards resolving the 
— of existence and mechanisms for NO2 formation in com- 

ustion. 


45974 Aspects of angular dependent Auger spectroscopy (ADAS). 
Davis, H.L.; Kaplan, T. (Oak Ridge National Lab., TN). Solid State 
Commun.; 19: No. 6, 595-597(1976). 

Calculational results are presented which ——_ to recent 
observations that considerable structure exists in the angular distri- 
butions of 62 eV Mo,3VV Auger electrons emitted from copper 
surfaces. A direct interpretation of these results demonstrates that 
both electron diffraction and anisotropic Auger emission must con- 
tribute significantly to the observed angular distributions. 


45975 Observation of sharp and intense structures in the excita- 
tion spectrum of NO». Robrish, P.; Rosen, H. (Univ. of California, 
Berkeley). Chem. Phys. Lett.; 37: No. 1, 156-158(1 Jan 1976). 

The excitation spectrum for the v2 fluorescence mode of NO» 
throughout its visible absorption spectrum has been measured. The 
spectra show several narrow regions where the v2 fluorescence 
a | is about two orders of magnitude larger than that found 
elsewhere. 


45976 Plutonium determination by extraction spectrophotometry 
in samples of spent fuel of nuclear power plant A-1. Sebesta, F.; 
Sedlacek, J.; Podhaiecky, P. (Ceske Vysoke Uceni Technicke, 
Prague (Czechoslovakia). Katedra Jaderne Chemie). Jad. Energ.; 22: 
No. 8, 301-303(Aug 1976). (In Czech). 

The method is described of the extraction-s photometric 
determination of plutonium in samples of spent nuclear fuel of the 
first Czechoslovak nuclear power plant. Pu(IV) was 2 oped 
and selectively separated by the extraction of 0.5 M TTA in xylene 
from 1M HNO; and following a quantitative re-extraction into 1OM 
HNOs was determined spectrophotometrically with Arsenazo III at 
665 nm. At the average value of 3.5 ug Pu/mg U the standard 
deviation of the individual determinations was +-0.064 yg. The 
results of the determinations are compared with the values which 
were theoretically calculated according to two independent pro- 
grammes. Within experimental errors good agreement was reached 
of measured and calculated values. The determination may be speci- 
fied by measuring the absorbance after 10 to 12 hours when the 
value of the blank experiment is significantly lower. 


SEPARATION PROCEDURES 


45977 Backbending and other deviations from ideality in extrac- 
tion systems. Bucher, J.J.; Diamond, R.M. (Univ. of California, 
Berkeley). J. Phys. Chem.; 79: No. 21, 2259-2264(1975). 

The use of slope analysis for interpreting extraction data is 
usually coupled with the assumption that the activity coefficients of 
the new chemical species that yield the changes in slope are ideal. 
This assumption is shown to be wrong in several extraction systems 
that are described. In particular, the phenomenon of “backbending” 
in certain tertiary ammonium salt systems is completely inexplicable 
under such an assumption, and incorrect extractant coordination 
numbers are obtained for trioctylphosphine oxide—strong acid spe- 
cies in poor solvents. As a result of this assumption literature values 
for aggregation numbers determined for alkylammonium salts in 
poor solvents may be too large. 


45978 (RFP—2572) Computerized mathematical model for the 
anion exchange processing of plutonium(IV). Navratil, J.D.; Proctor, 
S.G.; Kirkby, L.L. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). 9 May 1977. Contract EY-76-C-04-3533. 
36p. Dep. NTIS, PC A05/MF AO1. 

A computerized mathematical model for anion exchange pro- 
cessing of plutonium(IV) was adopted from a previously written 
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code. The model was verified to predict, within +-30 percent, a 
— of plutonium breakthrough for the sorption process on 

wex 1-X4 anion exchange resin. The program was modified to 
incorporate column washing and elution logic. Experimental wash- 
ing and elution data were in satisfactory agreement with predicted 
data. Provisions for changing the flow rate during the course of a 
run and for plotting capabilities to aid in better tation of 
column breakthrough curves also were incorporated into the model. 


45979 (LA-tr—77-12) Some remarks on the permeability of pores 
by fluids: deviation from D’Arcy’s law in a low flow region. Kaizuma, 
H.; Ogawa, K.; Yamakita, I. Translated from Nippon Kagaku Kaishi; 
No. 5, 935-937(1975). 8p. Dep. NTIS, PC ‘A02/MF AO1. 

According to the theoretical prediction of D’Arcy’s and 
Poiseulle’s law, the flow rate of fluid in pores must be directly 
proportional to the pressure difference across the bed or tube within 
the laminar flow region. However, the experimental results show 
that the extrapolation of the plots of flow rate against pressure 
difference does not pass through the origin of coordinate, though 
there exists a linear relation between them. The intersections on 
abscissa have the value between 0.1 and 0.2 g/cm® for gas perme- 
ation irrespective of the packed material in column, even in case of 
open capillary tube. Several experimental results and modified for- 
mula for permeability are presented. 


45980 (ORNL-tr—4371) Investigation of regeneration kinetics of 
tributylphosphate as a nitrous acid-extracting agent in the process of 
absorption of nitric oxides. Makhotkin, A.F.; Safin, R. Translated by 
S.D. Blalock Jr. from Izv. Vyssh. Uchebn. Zaved., Khim. Khim. 
— 19: No. 11, 1729-1733(1976). Sp. Dep. NTIS, PC A02/MF 
AOl. 

The oxidation kinetics of HNO: dissolved in tributylphos- 
phate by gaseous oxygen and the kinetics of its decomposition in 
tributylphosphate are investigated. Both the decomposition of HNO» 
and its oxidation by oxygen occur autocatalytically. Corresponding 
— of the rate of the process and the temperature relationships 
of the constants were obtained. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 44725, 45047, 45919, 45980, 
46007, 46008 


45981 (AD-A—032905) Transition metal compounds with poten- 
and radiation resistant 


tial electronic properties. Final report, 1 Aug 
1971—31 Jul 1976. Stone, F.G.A. (Bristol Univ. (UK)). 10 Sep 1976. 
29p. NTIS, PC A03/MF AOl. 

Experimental work is reported involving the synthesis, prop- 
erties, and structural characterization of many new organometallic 
compounds. Cage structures containing boron, carbon and platinum 
are described, as are polynuclear metal clusters involving nickel, 
platinum and ruthenium. Especially novel discoveries include dipla- 
tinacarboranes, and tri- and tetra-nuclear nickel commpounds with 
bridging acetylene and cyclooctatetraene groups. Studies on the 
activation of carbon-hydrogen, carbon-carbon, and carbon-halogen 
bonds using fluorocarbon reactants led to the isolation of numerous 
metallo-cyclic compounds. The chemistry of sixteen electron molyb- 
denum and tungsten complexes has been explored with particular 
reference to the activation of acetylenes. A bibliography of thirty 
three journal articles is appended. (Author) 


45982 (AD-A—033675) Molecular studies of gaseous oxides. 
Final report, 1 Jul 1975—30 Sep 1976. Murad, E.; Tanaka, Y. (Air 
Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 20 1976. 
> (AFGL-TR_-76-0213: AFGL-ERP—577). NTIS, PC A02/MF 
AOl. 


A surplus high temperature mass trometer has been suc- 
cessfully refurbished and put into operation. Preliminary measure- 
ments of the dissociation energy of gaseous praeseodymium monox- 
ides gave the value of 175.9 + or - 3 kcal/mol (or 7.65 + or - 0.13 
eV). Final analysis of the results on the dissociation energy of 
gaseous europium monoxide gave the value of 111.9 + or - 2.4 kcal/ 
mol (or 4.85 + or - 0.10 eV). Preliminary measurements on the 
vacuum ultraviolet spectra of molecules formed with mixtures of 
argon + oxygen and of krypton + oxygen have been performed. In 
the case of Kr + Or: five continua with peaks at 1490, 1830, 2090, 
2320, and 2520A, are observed. (Author) 


45983 (AD-A—035704) Thermochemistry of gaseous compounds 
of metals. Annual summary report, 5 Dec 1975—4 Dec 1976. Hilden- 
brand, D.L. (Stanford Research Inst., Menlo Park, Calif. (USA). 
Physical Sciences Div.). Jan 1977. Contract F44620-73-C-0037. 14p. 
NTIS, PC A02/MF AO0O1. 

Thermochemical studies of a number of gaseous metal halides 
and oxides have been carried out by high temperature mass spec- 
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trometry, including Cal, Srl, Bal, EuF, EuF2, and SmO. Dissocia- 
tion energies and heats of formation are derived from the data, and 
the results are compared with the predictions of several theoretical 
models where possible. For the IIA metal iodides, the experimental 
dissociation energies follow trends established by the fluorides, 
chlorides and bromides; the results are compatible with corrected 
Birge-Sponer extrapolations and with electrostatic model calcula- 
tions. The data for Bal suggest that chemiluminescent spectra result- 
ing from the Ba + I2 reaction may be due in part to the = of 
electronically-excited Ba atoms. Sublimation data for CalI2(s), and 
vaporization data for SrI2(1) and Bal2(l) obtained by the torsion- 
effusi ion method are consistent with estimated molecular parameters 
of the gaseous diodide molecules, leading to accurate thermochemi- 
cal data for these molecules. The results for SmO resolve a long- 
standing discrepancy between the dissociation energies of SmO and 
EuO. And finally, torsion-effusion studies of the dissociative vapori- 
zation of PbF2(s) yielded new thermochemical data for PbF4(g). 


45984 (AD-A—035836) Unusual metalloporphyrins. Synthesis 
and properties of a dimetallic boron porphyrin complex. Technical 
report. Carrano, C.J.; Tsutsui, M. (Texas Agricultural and Mechani- 
cal Univ., College Station (USA). Dept. of Chemistry). 1 Jan 1977. 
Contract N00014-75-C-0417. 20p. NTIS, PC A02/MF AO1. 

Reaction of BC1* acetonitrile adduct with tetraphenylpor- 
phine affords the corresponding chloro-boron complex. Chromato- 
graphy of this chelate on alumina results in ligand exchange produc- 
ing an unusual tetrahydroxydiboron porphyrin. This complex is 
characterized by visible, ir, nmr, and mass spectrometry, as well as 
elemental analysis. The diboron derivatives are easily demetallated in 
solution and are formulated as having out of place structures. 
(Author) 


45985 Electroabsorption of excitons in fcc TIBr and TICI. 
McClelland, J.F.; Lynch, D.W. Prove Lab., IA). Contract W-7405- 
Eng-82. Solid State Commun.; 20: No. 3, 265- 268(1976). 

The exciton binding energy, band gap, and static dielectric 
constant were obtained from electromodulation measurements on 
the face-centered cubic (NaCl structure) phase of TIBr. An unusual 
electroabsorption structure has been observed in TIBr and TIC! for 
features which have no established assignment. 


Dissociative ionization of SF; by electron Pullen, 


45986 impact. 
B.P. (Southern Louisiana Univ., Hammond, LA); Stockdale, J.A.D. 
Int. J. Mass Spectrom. Ion Phys.; 19: 35-42(1976). 

Dissociative ionization of SFs by electron impact has been 
studied using a crossed-beam time-of-flight method. Kinetic energy 
and angular distributions have been obtained for F*/SFe within the 
pg region 45 less than or equal to Et less than or equal 


to 300 eV. Appearance potentials for the ions SF;*, SFs*, SFs*, 
SF.*, and F* observed at 90° to the electron and SFe beams are in 
agreement with the measurements of Dibeler and Mohler, and 
Delwiche. 


45987 Computer simulation of plastic deformation through planar 
glide in an idealized crystal. Altintas, S.; Hanson, K.; Morris, J.W. Jr. 
1976), of California, Berkeley). J. Eng. Mater. Technol.; 98: 86-91(Jan 

The behavior of the plastic deformation of an idealized crys- 
tal made by stacking parallel slip planes is reported. Each slip plane 
is assumed to contain active sources of dislocations leading to a 
constant density of non-interacting dislocations in the plane which 
glide through randomly distributed localized point obstacles, repre- 
senting small precipitates. The dislocation is assumed to have a 
constant line tension and the dislocation-obstacle interaction is taken 
to have a simple step form. Using results of computer simulation of 
thermally activated glide through random arrays of point obstacles, 
deformation was modeled as a function of temperature and applied 
the strain rate and the morphological characteris- 
tics of slip 


45988 Resuspension of particles: the range of validity of the 
quasi-stationary theories. Zimmer, S.L.; Dahneke, B.E. (Univ. of 
= NY). J. Colloid Interface Sci.; 54: No. 3, 329-338(Mar 
1976). 
The quasi-stationary approximations (1,2) for the resus; 

of surface-borne or adsorbed particles provide simple expressions for 
the rate of escape of particles. These expressions are valid for 
sufficiently high potential barriers that cause the particles to be 
rather strongly bound to the surface; i.e., the expressions are valid 
for sufficiently small escape rates. However, the range of validity of 
these simple escape-rate expressions has never been established. This 
investigation establishes their range of validity. 


45989 Alteration of Apollo 17 orange fines by adsorbed water 
vapor. Gammage, R.B.; Holmes, H.F. (Oak Ridge National Lab., 
TN). J. Colloid Interface Sci.; 55: No. 2, 243-251(May 1976). 

The changes in surface ——— induced by adsorbed water 
vapor on Apollo 17 orange fines are evaluated and compared to 
those produced in soil samples from other locations, including an 
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immediately adjacent Apolio 17 grey soil. Adsorbed water vapor 
changes the condition of each sample of fines from nonporous to 
porous. Particle size distributions show that the changes are internal 
to the particles as do the porosity analyses. The data from t-plots, the 
fractional areas contained within micropores, the amounts of irre- 
versibly adsorbed water held within the pores, and the blocking 
action of this water on subsequently adsorbed nitrogen, all show the 
interconnecting channels in the orange fines to be wider than is 
general for other types of fines. Our interpretation is that leaching by 
water of material within radiation damage tracks has widened chan- 
nels to the point where few microsized pores remain and the 
accessibility of the pore system is greater than usual. The high 
reactivity of the orange fines is considered in light of damage caused 
by heavy cosmic ray nuclei and the unusually high content of 
halogens, which might provide for stronger than usual etching 
conditions upon exposure to water vapor. 


45990 Interaction of gases with lunar materials (12001): textural 
changes induced by sorbed water. Fuller, E.L. Jr. (Oak Ridge Naiion- 
al Lab., TN). J. Colloid Interface Sci.; 55: No. 2, 358-369(May 1976). 

The details of the mechanism by which water is sorbed on 
lunar soils has been further elucidated with a somewhat more 
detailed examination of an Apollo 12 sample (12001). The generality 
of the reactions is shown to extend to this sample. The inherent 
external surface accepts sorbed vapors in a rather classical manner 
commensurate with the existence of 0.34 m*/g. In addition, the 
water vapor penetrates beyond this surface into inner regions, where 
an additional 0.63 m?/g is generated, whereupon additional water 
vapor adsorbs. Both the inner and outer area chemisorb water on 
which additional physisorption occurs. Nitrogen sorption serves as a 
nonspecific sorbate as an aid in evaluating the geometric changes 
induced by thermal and/or water reactions. The inner surfaces 
adsorb nitrogen only when the chemisorbed water is removed. 
These restricted avenues are envisioned as laminar hydrous alu- 
mino—-silicate (induced by water vapor incorporation) and/or “ink 
bottles” formed by water vapor attack along “ion spike” radiation 
damage tracks. It is relatively certain that the sorbed water has 
allowed atomic reorganization of the disordered surface regions by 
one of these mechanisms. The laminar structure, akin to terrestrial 
clays, seems to be the predominant state for this sample, wherein lies 
the 2.7-fold increase in sorption capacity. The surface also shows an 
appreciable affinity for carbon dioxide. This appears to be cooperat- 
ive phenomena to form a surface bicarbonate specie, involving 
prechemisorbed water. 


45991 Divalent manganese in SrO. Rubio, J.; Chen, Y.; Abra- 
ham, N.N. (Oak Ridge National Lab., TN). J. Phys. Chem. Solids; 38: 
No. 2, 215-216(1977). 

The first observation of Mn/sup 2+/ in a non-cubic site of 
SrO single crystals was reported. Also, since the reported values for 
the cubic crystal field parameter a in SrO vary from 1.6 to 4.3 x 
10-'* cm™', an independent measurement of the SrO cubic spectrum 
was made. 


45992 poisoning by sulfur of 
oxygen, and carbon monoxide chemisorption on unsu 
Pannell, R.B.; Chung, K.S.; Bartholomew, C.H. (Brigham ton 
Univ., Provo, UT). J. Catal.; 46: No. 3, 340-347(Mar 1977). 
Hydrogen chemisorption and BET measurements (argon and 
nitrogen) have been used to determine the stoichiometry of hydro- 
gen adsorption on nickel powder. The hydrogen adsorption isoth- 
erms were measured at room temperature and at 200°C. The experi- 
mental results indicate that the H/Nis ratio on unsupported nickel is 
1: 1 at both temperatures. Nickel powder samples were also poi- 
soned with H2S at a level of 5 ppm for 6 hr. The samples poisoned 
with HeS suffer no loss in overall surface area determined by BET 
measurements; however, hydrogen chemisorption is substantially 
reduced, although less at 200°C. Data for CO adsorption on a nickel 
powder at 25°C show a CO/H value of 2.09 suggesting surface 
carbonyl formation. After evacuation at 25°C, however, the ratio 
decreases to 1.16, showing that reversible adsorption—desorption 
occurs. At -83°C, a value of CO/H of 0.54 is obtained both before 
and after evacuation indicating no reversible adsorption. The 
number of CO molecules irreversibly adsorbed per surface nickel 
atom is 0.54. Data for adsorption of oxygen at 25°C show that three 
oxygen atoms adsorb for every nickel surface atom and that approxi- 
mately one of three oxygen atoms can interact with but not be 
removed by titration with hydrogen at 25°C. 


Monte Carlo quasi-classical trajectory study of Cl + HBr. 
Effect of reactant v:bration on reaction rate and product energy. 
Brown, J.C.; Bass, H.E.; Thompson, D.L. (Univ. of Mississippi, 
University). J. Phys. Chem.; 81: No. 5, 479-485(10 Mar 1977). 
Monte Carlo quasi-classical trajectories have been used to 
study the reactions Cl + HBr reversible HCl] + Br at 300 and 1000 
K. A semiempirical valence-bond (London equation) formulism was 
used to represent the potential-energy surface. The surface was not 
adjusted for this reaction system, but was computed using — 
eters adjusted with kinetic information for related systems. The 
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distributions of product molecules among vibrational and rotational 
states were computed and compared with experimental results (at 
300 K); the agreement is good. The computed thermal rate coeffi- 
cient is in good accord with the reported measured value. The effect 
of reactant vibrational energy on product distributions and reaction 
rate was investigated. The principle of detailed balancing in quasi- 
classical trajectories was also examined for a limited set of conditions 
for this system. 


45994 Recombining of dissociated hydrogen and oxygen. Parnes, 
M.J. (to Universal Oil Products Co.). US Patent 4,014,984. 29 Mar 
1977. Filed date 8 Oct 1974. 8p. 

A compact tubular-form reactor-condenser system is pro- 
vided for use with a nuclear container to effect the recombining of 
dissociated Hz and O2 and preclude the buildup of He in such 
container. A pumping means and preheating means insure the pas- 
sage of heated gaseous components through an all metal catalyst 
containing zone at suitable reaction and non-condensing conditions 
to form water vapor, while a subsequent passage through an adja- 
cent or contiguous cooling zone provides for the condensation of the 
resulting vapor into liquid water for return to the container means. 
A preferred arrangement has thermal barrier means incorporated to 
prevent heat conduction from the reaction zone to the condensation 
section so as to assist in maintaining the latter section as cool as 
possible. 3 claims, 3 figures. 


Specific surface area of molybdena in reduced, supported 
catalysts. Parekh, B.S.; Weller, S.W. (State Univ. of New York, 
Buffalo). J. Catal.; 47: No. 1, 100-108(Apr 1977). 

Molybdena, both unsupported and sup pported on alumina (15 
percent MoQOs), chemisorbs oxygen at —195°C after pre-reduction 
in hydrogen. Unsupported, pre-reduced molybdena samples, having 
different total surface areas, give about the same ratio of total area to 
chemisorbed oxygen. This ratio has been applied to supported mo- 
lybdena to deduce the equivalent molybdena surface area, which in 
several samples was about one-fourth of the total area. 


45996 Stable homopolyatomic anions. Synthesis and crystal 
structures of salts containing the pentaplumbidé(2-1) and pentastan- 
nide(2-1) anions. Edwards, P.A.; Corbett, J.D. Inorg. Chem.; 16: No. 
4, 903-907(Apr 1977). 

The synthesis and crystal structure are rted for two salts 


in which the pentaplumbide(2—) (I) and pentastannide(2—) (II) 
anions have “me stabilized as a result of complexation of the sodium 


cations by 7, 13, 16, 21, 24-hexaoxa-1, 10- 
diazobicyclo{8. 8. HE... (2,2,2-crypt). The phases are prepared 
by the reaction of solutions of crypt in ethylenediamine with the 
intermetallic compositions NaPb/sub 1.7-2/ and NaSn/sub 1—1.7/. 
The compounds are trigonal and isostructural; for Ia = 11.615 (3) A 
and c = 22.120 (12) A while for II a = 11.620 (1) A and c = 22.160 
(7) A, the data applying at temperatures of approximately 5 and 
approximately 30°C, respectively. The compounds contain the tri- 
gonal-bipyremidal homopolyatomic anions Pbs/sup 2-/(I) and Sns/ 
sup 2—/ (II) with substantially D/sub 3h/ symmetry. In Pbs/sup 
2—/ the equatorial-equatorial and axial-equatorial bond distances are 
3.238 (4) and 3.002 (3) A, respectively, while in Sns/sup 2—/ the 
corresponding distances are 3.095 (10) and 2.887 (7) plus 2.854 (6) A. 
crypt complexation of sodium or potassium cations is evidently not 
sufficient to allow isolation of these derivatives of the Pbe/sup 4—/ 
anion from ethylenediamine or ammonia solvents. 


45997 Atmospheric pressure synthesis for 8-LiAlO.. Fischer, 
& _ National Lab., IL). Inorg. Chem.; 16: No. 4, 974(Apr 

In the course of a study of the preparation of the various 
compounds in the LixO—AlO; system, a new synthesis for the 
compound £-LiAlO2 was found. A method is given for conveniently 
preparing 8-LiAIO: at atmospheric pressure. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 46009, 46027 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


45998 (UCRL-Trans—11233) Retarded hydrogen exchange in 
ammonium salt solutions. Brodskii, A.I.; Sulime, L.V. Translated 
from Dokl. Akad. Nauk SSSR; 74: No. 3, 513-515(1950). 7p. Dep. 
NTIS, PC A02/MF 

The rates of exchange between ammonium nitrate, ammoni- 
um sulfate, and ammonium chloride and heavy water both with and 
without the addition of the corresponding acids were studied. The 
results of this research further confirm the cited theory concerning 
hydrogen exchange in solutions. They also further confirm a basic 
consequence of this theory, which is that the particular nature of the 
exchange is determined not by the nature of the X-H bond, but by 
the structure of the electron shell around the atom. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 45006, 45218, 45227, 45980, 
45996, 46071, 46196 


45999 (LBL—5969) Origin of the acentric factor. Pitzer, K.S. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1977. 
Contract W-7405-ENG-48. 19p. (CONF-770117—1). Dep. NTIS, 
PC A02/MF 

From Conference on estimation and correlation of phase 
equilibria and fluid properties in the chemical industry; Pacific, 
California, United States of America (USA) (16 Jan 1977). 

Theoretical work on ideal gases was extended to studies of 
methods for determining the differences in properties of real fluids 
from their respective ideal gases without extensive experimental 
studies of each substance. It is noted that the intermolecular forces 
between complex molecules follow a simple expression in terms of 
the distances between the various portions of the molecule. The 
acentric factor is the term used to express consideration of the forces 
between non-central portions of the molecules. The question of the 
ultimate accuracy of the acentric factor concept is examined. How 
accurately do molecules of different shapes but with the same 
acentric factor really follow corresponding states. Apparently this 
ae ORD) within experimental error for most, if not all, present 

ta. 


46000 (UCRL-Trans—11223) Calculation of solid-liquid equilib- 
rium in hydrocarbon systems. Iguchi, A. Translated from Kagaku 
Sochi; 17: No. 10, 60-62(Oct 1975). 10p. Dep. NTIS, PC A02/MF 


AOl 
Equilibrium data are presented for n-butane, n-pentane, n- 
hexane, n-heptane, benzene, toluene, and methane. (LK) 


46001 Pressure, volume, temperature relations of ethylene. Dous- 
lin, D.R.; Harrison, R.H. gy Research and Ad- 
ministration, Bartlesville, OK). J. Chem. Thermodyn.; 8: 301- 
330(1976). 

A comprehensive experimental investigation of the isothermal 
and isochoric p, V, T surfaces of pure ethylene (99.997 moles 
percent) covered the ranges 238 to 448 K, 0 to 16 mol dm~%, and 0 to 
40 MPa. Measurements on the compressed single-phase fluid and the 
—_ equilibrium, made with an overall accuracy from 0.03 
to 0.08 percent in the ratio pV/T, were used to derive vapor 
pressures, critical constants (rho/sub c/ = 7.635 mol dm~’, p/sub c/ 
= 5.0419/sub tau/ MPa, T/sub c/ = 282.35 K), p, T, rho relations 
for the vapor and liquid branches of the coexistence envelope, and 
compression factors Z = pV/RT and B/sub v/ = (pV/RT — 1)V 
for the single-phase fluid. From these basic data, ethylene was 
extensively characterized in terms of derived values for the thermal 
pressure coefficient y/sub v/ = (delta p/delta T)/sub v/, isothermal 
coefficient of bulk compressibility kappa = rho™ ‘(delta rho/delta 
p)/sub T/, virial coefficients, enthalpies and heat capacities on the 
coexistence envelope and the critical isometric line, enthalpies of 
vaporization, and power-law emer (8 = 0.35, y = 1.18 and 
delta = 4.35 for truncated polynomials in the critical region which 
furnished a consistency test, y = A(delta - 1), of the experimental 
measurements. The second derivative of vapor pressure (delta*p/ 
delta T?)/sub rho was finite at the critical temperature, and t 
temperature derivative of enthalpy (delta H/delta T)/sub v/ on the 
critical isochore was finite immediately above and below the critical 


temperature. 


46002 (UCRL-Trans—11224) Influence of intramolecular move- 
ments on the fluorescence quantum yield. Calzaferri, G.; Gugger, H.; 
Leutwyler, S. Translated from Helv. Chim. Acta; 59: No. 6, 1969- 
1987(1976). 30p. Dep. NTIS, PC A03/MF AOl1. 

The conditions determining the influence of the movements 
of different parts of molecules on the fluorescence quantum yield are 
shown. Four types of intramolecular movements that can help attain 
the desired fluorescent properties are discussed. In the case of 
methinecyanine dyes such intramolecular movements are responsible 
for the strong dependence of the fluorescence quantum yield on the 
solvent viscosity we have observed. 


46003 Molecular Rydberg transitions: the lowest-energy Rydberg 
transitions of s-type in CH;X and CD;X, X = Cl, Br, en) 4 Ear 
(Louisiana State Univ., Baton Rouge); Hochmann, P.; Brint, 
McGlynn, S.P. J. Mol. Spectrosc.; 59: No. 3, 355-379(15 "Mar 1976. 
The absorption spectra associated with transitions to the 
lowest-energy s-type Rydberg states of CHsX and CDsX, X = Cl, 
Br, and I, were measured and analyzed. The spectra of the bromides 
and iodides consist, individually, of four electronic origins of s- 
excitation type. The vibrational frequency of a given normal mode is 
more or less identical in all four excited states of any one molecule, 
and the excited state/ground state ratios of the frequencies of any 
given normal vibrational mode are essentially identical for all four 
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molecules (i.e., for 16 states, four for each of two bromides and two 
iodides). The spectra of the chlorides are amenable to a number of 
different vibronic analyses, none of them unique; these analyses are 
discussed. 


46004 Dehydrogenation of cyclohexane and dehydrocyclization of 
n-heptane over single crystal surfaces of iridium. Nieuwenhuys, B.E.; 
Somorjai, G.A. (Univ. of California, Berkeley). J. Catal.; 46: No. 3, 
259-265(Mar 1977). 

The dehydrogenation of cyclohexane and the dehydrocycli- 
zation of n-heptane were investigated at low hydrocarbon pressure 
(approximately 10-5 Torr) on two single crystal surfaces of iridium. 
The surfaces studied were Ir(111) and Ir(755) or stepped [6(111) x 
(100)]. The reaction rates were monitored by a quadrupole mass 
spectrometer; the surface structure and surface composition were 
determined by means of low-energy electron diffraction and Auger 
electron spectroscopy. The results are discussed and compared with 
similar studies on single crystal surfaces of platinum. The stepped 
iridium surface appeared to be a factor of 3 to 5 more active in 
dehydrogenation than the iridium (111) surface. The activity of 
iridium in dehydrocyclization was lower than that for platinum 
surfaces of the same structure. 


46005 Structural investigations of unsubstituted 
polymethylenediphosphonic acids. I. The crystal and molecular struc- 
ture of methylenediphosphonic and ethane-1,2,-diphosphonic acids. Pe- 
terson, S.W.; Gebert, E.; Reis, A.H. Jr.; Druyan, M.E.; Mason, 
G.W.; Peppard, D.F. (Argonne National Lab., IL). J. Phys. Chem.; 
81: No. 5, 466-471(10 Mar 1977). 

A previously discussed correlation between an increase in 
hydrogen-bond strength with a decrease in P-O(H) distance in 
methylene-substituted diphosphonic acids is not upheld for hydrogen 
bonding in unsubstituted polymethylenediphosphonic acids. Strong 
asymmetric hydrogen bonds link -(OH)P(=O)OH moieties into infi- 
nite chains spiralling about 2; axes and cross linking the molecules to 
form three-dimensional molecular chains in both 
methylenediphosphonic acid (PCP), CH2(POsH2), and ethane-1,2- 
diphosphonic acid (PC:P), PCP and show 
short P-C bond distances (1.793(2) and 1.786(2) A, respectively as 
compared with substituted diphosphonic acids (approximately 1.83 
A), PCP crystallizes in the monoclinic space group, P:/c, with unit 
cell dimensions a = 7.836(4), b = 5.497(3), c = 13.766(7) A, B = 
103.60(2)°, and Z = 4. PC,P crystallizes in the monoclinic space 
group P2:/c with unit cell dimensions, a = 5.856(2), b = 5.272(2), c 
= 11.665(4) A, B = 100.69(2)°, and Z = 2. Three-dimensional x-ray 
data were collected for both compounds using a GE XRD-490 
automated diffractometer. Full-matrix least-squares refinement of 
PCP gave a final R/sub F/ = 0.036 for a total of 1017 unique 
reflections, while a similar refinement of PC2P gave a final R/sub F/ 
= 0.046 for 1019 unique reflections. Implications for cation coordi- 
nation and liquid-liquid extraction chelation sites are discussed for 
ionized PCP and PC2P. 


46006 Structural investigations of methylenediphosphonic acids. 
II. The molecular and crystal structure of propane-1,3-diphosphonic 
acid. Gebert, E.; Reis, A.H. Jr.; Druyan, M.E.; Peterson, S.W.; 
Mason, G.W.; Peppard, D.F. (Argonne National Lab., IL). J. Phys. 
Chem.; 81: No. 5, 471-475(10 Mar 1977). 

Propane-1,3-diphosphonic acid, (CH2)s(PO3H2)2, PCsP, crys- 
tallizes in the noncentrosymmetric, monoclinic, space group Pc [C/ 
sub s/?, no. 7] with unit cell constants a = 9.540(2), b = 9.964(2), c 
= 9.705(2) A, B = 118.90(1)°, and Z = 4. The asymmetric unit of 
PCsP consists of two crystallographically unique molecules. The 
structure was solved by a combination of direct methods, Fourier, 
and least-squares refinement techniques; the final R/sub F/ = 0.024 
for 1412 independent unique reflections. The two PCsP molecules 
within the asymmetric unit have quite different conformations. Hy- 
drogen-bonded rings of differing size shape the P-C-C-C-P backbone 
of one PC3P molecule into an almost planar conformation, while the 
backbone of the other molecule is distorted into a distinctive non- 
planar conformation. Eight intermolecular hydrogen bonds of 
lengths varying from 2.579(8) to 2.711(5) A are involved in four 
rings of 10, 12, 14 and 16 members. The hydrogen bond length 
appears to be correlated with the size of the hydrogen bonded ring 
in which it participates. 


46007 Use of oxygen 1s binding and multiplicity-weight- 
ed C—O stretching frequencies to measure back-bonding in transition 
metal—carbonyi complexes. Jolly, W.L.; Avanzino, S.C.; Rietz, R.R. 
‘mn. of California, Berkeley). Inorg. Chem.; 16: No. 4, 964-966(Apr 

C-O stretching frequencies have previously been used to 
measure the degree of back-bonding in transition metal carbonyls. 
The oxygen in binding energies is tabulated for several transition 
metal-carbonyl complexes in which the CO ligands are terminally 
bound and the multiplicity-weighted averages of C-—-O stretching 
frequencies for the compounds are presented. The correlation of the 
two properties is believed to indicate that both can be used to 
measure back-bonding in carbonyl complexes. Structural and elec- 
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tronic factors believed to be responsible for back-bonding are dis- 
cussed. (DDA) 


46008 Kinetics of copper incorporation 
methylpyridyl)porphine. Effects of basicity on rate. Reid, J.B.; Ham- 
bright, P. (Howard Univ., Washington, DC). Jnorg. Chem.; 16: No. 
4, 968-969(Apr 1977). 

A study of copper incorporation in aqueous solution into tetra 
(2-N-methylpyridyl)porphine, is reported. In contrast to other por- 
phyrins, this ortho isomer remains in the free base (H2P) form in 
acidic solution. The rate law and activation parameters are com- 
pared with the more basic 3- and 4-N-methy] isomers. 


into tetra(2-N— 


ISOTOPE EFFECTS 


46009 (UCRL-Trans—11238) General relation between the vi- 
bration frequencies of isotopic molecules. (Plus remarks on the calcu- 
lation of harmonic force constants). Redlich, O. Translated from Z. 
Phys. Chem. (Leipzig), B; 28: No. 5, 371-382(1935). 19p. Dep. NTIS, 
PC A02/MF 

The frequencies of one and the same vibration mode of two 
molecules which differ only by the mass of one or more atoms are 
connected by a relation in which only atomic masses and moments 
of inertia enter, but not the force constants. The derivation assumes 
only a harmonic character of the vibration and equality of the force 
constants for the isotopic molecules. The determinant which relates 
the vibration frequencies to the harmonic force constants is put into 
a form suitable as a starting point for calculation of special cases. 
The derived relation is checked by the vibration frequencies of 
deutero-chloroform. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


46010 (COO—2724-2) Laser isotope separation by selective ex- 
cited state photochemistry. Annual progress report, March 31, 1976— 
February 28, 1977. Zare, R.N. (Columbia Univ., New York (USA). 
Dept. of Chemistry). Mar 1977. Contract EY-76-S-02-2724. 10p. 
Dep. NTIS, PC A02/MF AO1. 

Experimental results are presented providing insight into the 
mechanisms of photochemical separation of Cd isotopes by selective 
excitation of IC] in the piesence of halogenated olefins. The types of 
scrambling reactions that can be expected in isotope separation by 
scavenging are discussed along with strategies for minimizing such 
reactions. The experimental results are summarized and the reaction 
mechanisms are represented by graphic equations. (JRD) 


ELECTROCHEMISTRY 


46011 Study of n-type semiconducting cadmium chalcogenide- 
based photoelectrochemical cells employing polychalcogenide electro- 
lytes. Ellis, A.B.; Kaiser, S.W.; Bolts, J.M.; Wrighton, M.S. (Massa- 
chusetts Inst. of Tech., Cambridge). J. Am. Chem. Soc.; 99: No. 9, 
2839-2848(27 Apr 1977). 

Studies of CdX-based photoelectrochemical cells in X*7-/X7"/ 
sub n/ electrolytes are reported for X = S, Se, and Te. For eight of 
the nine electrode/electrolyte combinations we have demonstrated 
that the n-type semiconducting single-crystal CdX photoelectrodes 
are stable to anodic dissolution. Only for CdTe in S*-/S*"/sub n/ do 
we find that oxidation of the added chalcogenide does not quench 
the decomposition of CdX typically found in aqueous electrolytes. 
For all eight remaining elecrolyte/electrode combinations the added 
chalcogenide is oxidized at the photoelectrode at a rate which 
precludes anodic dissolution of the CdX. For the stable combinations 
each electrolyte is capable of being oxidized at the photoelectrode 
and subsequently reduced at the dark counter electrode to complete 
a cycle where no net chemical change obtains. For all nine electro- 
lyte/electrode combinations and for the CdX in alkaline H2O, the 
redox level associated with the oxidation of X* or with O2 evolu- 
tion is between the valence band and conduction band positions at 
the semiconductor—electrolyte interface. Thus, energetic require- 
mentsfor X? oxidation or O2 evolution from H2O are met in all 
cases, but apparently kinetic factors control whether oxidation of 
X* or of H2O will be fast compared to anodic dissolution, which is 
also energetically feasible. For the stable electrode/electrolyte com- 
binations, conversion of optical to electrical energy can be accom- 
plished with efficiencies of < 10 percent for monochromatic visible 
light. For CdTe or CdSe in the Te? /Te2? electrolyte input power 
densities of <500 mW/cm? can be converted with a few percent 
efficiency with no deterioration of properties. Output voltages at 
maximum power conversion efficiency are of the order of 0.4 V. 


46012 Study of n-type gallium arsenide- and gallium phosphide- 
based photoelectrochemical cells. Stabilization by kinetic control and 
conversion of optical energy to electricity. Ellis, A.B.; Bolts, J.M.; 
Kaiser, S.W.; Wrighton, M.S. (Massachusetts Inst. of Tech., Cam- 
bridge). J. Am. Chem. Soc.; 99: No. 9, 2848-2854(27 Apr 1977). 
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rt herein the behavior of n-t GaAs- and GaP- 
based pA. lectrochemical cells employing alkaline aqueous solu- 
tions of chalcogenide and polychalcogenide ions, X* and X?"/sub 
n/ (X = S, Se, Te). For GaAs in Te?"/Te* 2 and GaP in Se?" /Se?*/ 
sub n/ or Te*/Te* 2, the photoanodic dissolution of the GaAs or 
GaP photoelectrode does not occur; rather, the chalcogenide is 
oxidized at the photoelectrode. Other combinations of GaAs or GaP 
photoelectrodes and X*-/X?"/sub n/ electrolytes give photoanodic 
dissolution of the photoelectrode, despite the fact that chalcogenide 
oxidation is still energetically feasible. The results support the con- 
clusion that kinetic factors, not energetics alone, control whether a 
given X*-/X “/sub n/ electrolyte will be oxidized at the photoelec- 
trode at a rate which precludes photoanodic dissolution of the 
electrode. For any case where the photoelectrode is stable, it is 
= to sustain conversion of optical energy to electricity. Wave- 
gths shorter than those corresponding to the band gaps of 2.24 
and 1.35 eV for GaP and GaAs, respectively, are effective. Conver- 
sion efficiencies for monochromatic light are a few percent, with 
output voltages of approximately 0.2 to 0.45 V at the maximum 
= output. Sustained conversion is possible because the photoe- 
trode is stable and also because the electrolyte undergoes no net 
chemical change, since the substance oxidized at the photoelectrode 
is reduced at the dark counter electrode. 


PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 45124, 46010, 46011, 46012, 
46018, 46020 


(COO—0584-54) Mercury and tized re- 
actions in low temperature matrices. Final report. Moser, H.C. 
(Kansas State Univ., Manhattan (USA)). Apr 1977. Contract EY-76- 
S-02-0584. 10p. Dep. NTIS, PC A02/MF AO1. 

The chemical properties of atomic phosphorus, hydrogen and 
mercury have been investigated with emphasis on the properties of 
translationally or electronically energetic atoms. Excitation process- 
es have included neutron activation, ultraviolet irradiation, thermal 
dissociation, electron bombardment, electrical discharge and field 
ionization. The quenching of Hg(6*P;) and Hg(6*Po) atoms by 
a and hydrocarbons in the gas phase and by hydrocarbons in 

id phase have been studied. Gas-solid reactions of energetic 
tritium species with thin films of hydrocarbons have been investi a 
ed. Evidences of both hot and thermal reactions were observ: 
varying proportions depending — the means by which the os 
getic tritium species were prod 


46014 (COO—3242-14) Elementary rate constants for hydrogen 
atoms. Final report, 1974—1975. (Carnegie-Mellon Univ., Pittsburgh, 
Pa. (USA). Dept. of Chemistry). 2 Jan 1977. Contract EY-76-S-02- 
3242. 8p. Dep. NTIS, PC A02/MF AOI. 

Personnel, facilities, manuscripts submitted for publication, 
aK _—— in preparation are given. No data are provided. 


46015 (MIT—2793-7) Nonequilibrium 
induced by lasers. Technical progress 
chusetts Inst. of Tech., Cambridge (USA). 
1977. Contract EY-76-S-02-2793.A002. 26p. 
MF 

Infrared double resonance spectroscopy has been carried out 
on the vs reverse arrow 0 transition in SFs. Both two- and three- 
level signals are observed. There is some indication of vibrational 
angular-momentum relaxation during the excitation pulse. Multiple 
infrared photon-induced dehydrohalogenation of vinyl chloride has 
been studied in detail. Excitation in either the v7 or vio no! 
vibrations appears to be about equally effective in promoting the 
reaction. Multiple infrared photon excitation of BsHg leads to pro- 
duction of BsHi: and BeHio as well as molecular hydrogen and 
polymeric material. Intense ence is also observed. 


46016 (RLO—2230-T2-21) Diffusion controlled reactions and 
exchange reactions in solution. Annual progress report. Noyes, R.M. 
(Oregon Univ., Eugene (USA). Dept. of Chemistry). 17 Aug 1976. 
Contract EY-76-S-06-2230. 12p. Dep. NTIS, PC A02/MF AOI. 

Five articles based on previous work under this Contract 
have been published since the last annual report. Four were con- 
cerned with chemical oscillators. The fifth reported work on the 
photochemical reduction of hydrogen peroxide by hydrogen and 
showed why this system could not be used to measure the diffusion 
coefficient of hydrogen atoms in water. A thorough examination of 
other possible systems concluded it might be possible to use the 
photochemical reduction of nitrous oxide by hydrogen in aqueous 
alkaline solution, but absorption of light by the nitrous oxide itself 
might also make this system unsatisfactory. The explosive reaction of 
slightly moist carbon monoxide with oxygen has been modeled by 
identifying all possible oo, processes of species in their 
ground electronic states. The results reproduce the observed explo- 


photochemical reactions 
Steinfeld, J.1. (Massa- 
t. of Chemistry). Apr 

. NTIS, PC A03/ 
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sion limits and rationalize repetitive fleshes prior to explosion. Be- 
ee as a unlikely that photochemical space intermittency can 

ly measure the diffusion coefficient of hydrogen atoms in 
em = additional funds are requested. An extension of the con- 
tract is uested with ge restricted to the unexpended 
balance at the conclusion of the present contract period. 


Model compounds for protein—nucleic acid interactions. 5. 
5-S-Cysteinyluracil monohydrate, a photoaddition product between an 
amino acid and pyrimidine base. Williams, G.J.B.; Var A.J; 
Berman, H.M. (Brookhaven National Lab., Upton, 3 
Chem. Soc.; 99: No. 9, 3150-3154(27 Apr 1977). 

The molecular and crystal structure of a pyrimidine-amino 
acid irradiation product, 5-S-cysteinyluridine, has been determined 
by x-ray crystallography. The cell dimensions are a = 14.59 (3) A, b 
= 6.82 (1) A, c = 5.05 (1) A, B = 95.1 (1)% group P2; with 
two formula units of C7HeN30.S.H2O per cell. The pyrimidine rings 
are linked together in ribbons by four hydrogen bonds. Seven other 
hydrogen bonds interconnect the other polar functions and indicate 
how the unusual conformation of the cysteinyl group is stabilized. 
The irradiation product in its observed conformation can be fit into a 
RNA helix and pro) structures of intermediates in the in vivo 


covalent coupling of cysteine to uracil are described. 


RADIATION CHEMISTRY 


46018 (NDRL—1751(Q-79)) University of Notre Dame Radi- 
ation Laboratory. Quarterly report, January 1, 1977—March 31, 
1977. (Notre Dame Univ., Ind. (USA). Radiation ‘Lab.). 12 Apr 1977. 
Contract EY-76-C-02-0038. 38p. Dep. NTIS, PC A03/MF AOIl. 

Abstracts of reports and papers on studies in radiation chemis- 
try and photochemistry are presented. Research in progress is also 
reported. (DLC) 


46019 Criterion for the stability of the solvated dielec- 
tron. Tachiya, M. (Tokyo Univ.). Chem. Phys. Lett.; 34: No. 3, 588- 
589(1 Aug 1975). 

A correct criterion for the energetic stability of the solvated 
dielectron is derived within the framework of the self-consistent field 
dielectric continuum model. 


46020 Quenching of benzene fluorescence in pulsed proton irra- 
diation. West, M.L. (Battelle Pacific Northwest Labs., Richland, 
WA). J. Phys. Chem.; 81: No. 5, 377-380(10 Mar 1977). 

The luminescence behavior of dilute solutions of benzene in 
cyclohexane is investigated for proton and ultraviolet excitation. 
Benzene fluorescence from proton excitation does not show the 
delayed component that has been reported for numerous aromatic 
solvents. Instead there is an initial rapid decay attributed to dynamic 
page ee.) followed by a slower decay approaching that observed 
or ultraviolet excitation. The initial quenching is shown to be 
consistent with intratrack quenching by transient species. 


46021 Electron spin-lattice relaxation mechanism involving tun- 
neling modes for trapped radicals in glassy matrices. Theoretical 
development and application to trapped electrons in y-irradiated eth- 
anol glasses. Bowman, M.K.; Kevan, L. (Wayne State Univ., De- 
troit). J. Phys. Chem.; 81: No. 5, 456-461(10 Mar 1977). 

A new electron spin-lattice relaxation mechanism for molecu- 
lar radicals in glassy matrices is developed theoretically and tested 
experimentally. The mechanism depends on nodulation of the elec- 
tron nuclear dipolar interaction between a trapped radical and 
nearby magnetic nuclei by the motion of tunneling nuclei or groups 
of nuclei in the disordered glass. In glassy systems it appears that 
modulation by tunneling modes is much more effective than modula- 
tion by lattice phonos for electron spin-lattice relaxation in low and 
intermediate temperature ranges, typically to approximately 100 K. 
The quantitative mechanism predicts: (a) that the spin-lattice relax- 
ation rate T,~' is linearly proportional to temperature, (b) that T,~* 
is dependent on glass preparation to the extent that this affects the 
number and distribution of tunneling groups, (c) that T;~’ is sensitive 
to the isotopic composition of the pm. (d) that T,~* for a given 
radical is larger by several orders o magnitude in a glassy environ- 
ment than in a crystalline one, and (e) that T:~' varies as w~? where 
is the EPR frequency. Predictions (a) to (d) have been tested and 
7 rted by T; measurements vs. temperature on trapped electrons 

HsOH, C.D.OH, and C,HsOD glasses. The measurements were 
wae with a pulsed EPR spectrometer by the saturation recovery 
technique. 


pm LET dependence of transient yields in the pulse radiolysis 
of aqueous systems with deuterons and a particles. Sauer, M.C. Jr.; 
Schmidt, K.H.; Hart, E.J.; Naleway, C.A.; Jonah, C.D. (Argonne 
National Lab., IL). Radiat. Res; 70: No. 1, 91- -106(Apr 1977). 
The variation of — aq’ /) with beam penetration depth, 

and hence, with LET, has been measured in water using 10-ysec 
= of 20-MeV deuterons and 40-MeV a particles. Similarly, G 
henone™ ) has been determined in water containing 0.1 M t- 
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butanol, 10-* M henone, and 10~* M NaOH. For deuterons 
and a icles with LETs of about 200 MeV/cm, the G values are 
about 25 percent higher for the a particles. This effect is in agree- 
ment with a more diffuse nature of the a icle track indicated by 
previous experimental and theoretical studies. 


46023 Gases during y irradiation of the monobutylben- 
zenes. Duvall, J.J.; Jensen, H.B. (Laramie Energy Research Center, 
WY). Radiat. Res.; 70: No. 1, 248-251(Apr 1977). 

The four isomeric monobutylb have been ~ radiated 
and the gases produced have been analyzed by gas chromatography. 
The most abundant gaseous product is hydrogen. The relative yields 
of hydrogen indicate a relationship to the number of benzylic 
hydrogens in the starting butylbenzene. The most abundant gaseous 
hydrocarbon products are Cs's for n-butylbenzene, C; and C,’s for 
sec-butylbenzene, C's and C; for iso-butylbenzene, and C; for tert- 
butylbenzene. The gaseous products indicate that reactions forming 
benzylic intermediates predominate. 


46024 Study of the superoxide radical chemistry by stopped-flow 
radiolysis and radiation induced oxygen consumption. Bielski, B.H.J.; 
Richter, H.W. (Brookhaven National Lab., Upton, NY). J. Am. 
Chem. Soc.; 99: No. 9, 3019-3023(27 Apr 1977). 

The chemical reactivity of the superoxide radical has been 
studied at pH 10 and 23°C by absorption spectroscopy in a fast 
kinetics spectrophotometer and by radiation induced oxygen con- 
sumption in a modified stopped-flow radiolysis apparatus on line 
with a Van de Graaff electron generator. The latter method differen- 
tiates between oxidation and reduction reactions and yields informa- 
tion on the corresponding stoichiometry. A number of examples are 
used to demonstrate the versatility of these techniques. Rate con- 
stants were determined for the reaction of superoxide radicals with: 
ferricytochrome c, k = 2.6 +- 0.2 x 10° M7! s“' at pH 9.0; 
ascorbate, k = 1.52 +- 0.1 x 105 M™! s~! at pH 9.9; nitroblue 
tetrazolium, k = 5.94 +- 0.5 x 10*M~'s~' at pH 9.8. Some 19 other 
compounds (buffers, carboxylic acids, chelating agents, etc.) were 
shown to be inert toward superoxide radicals. 


46025 Radiation chemical studies of azodicarbonamide in aque- 
ous solution. Neta, P. (Carnegie-Mellon Univ., Pittsburgh); Whillans, 
D.W. Radiat. Res.; 70: No. 2, 325-333(May 1977). 

Reduction of azocarbonamide by e/sub aq/ or by 
(CHs)2COH produces a radical anion which a rotonation 


to form a hydrazyl-type radical HHNCONHNCO otonation 
by H* is diffusion controlled and by H2PO,~ has a rate constant of 
1.8 x 10° M7! sec™'. The reaction of azodicarbonamide with OH 
takes place with a rate constant of 2.2 x 109 M~! sec™*. The initial 
OH adduct-N-N(OH)-rearranges to a -NH-N(O)-structure and disso- 
ciates its proton at pH greater than 7. Spectral changes due to the 
rearrangement complicate the absolute measurement of the OH rate 
constant. Reexamination of the Diamide system showed that the rate 
constant for the reaction of Diamide with OH is only 4.3 x 109 M7! 
sec”! and that the previously reported higher values are incorrect. 
ESR experiments were carried out to support the determination of 
radical structures. Steady-state radiolysis experiments showed that 
azodicarbonamide is destroyed very efficiently by all the primary 
radicals and also by the t-butanol radical with G approximately 6 
under most conditions. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 46013 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 45116 


46026 (GAT-T—2583) Synthesis, characterization, and proper- 
ties of complexes of crown ethers with uranyl fluoride and related 
compounds, Williams, D.L.; Deacon, L.E.; BeCraft, F.B. (Goodyear 
Atomic Corp., Piketon, Ohio (USA)). 18 Jan 1977. Contract E(33-2)- 
1. 7p. (CONF-770126—1). Dep. NTIS, PC A02/MF AO1. 

From 3. winter fluorine conference; St. Petersburg, Florida, 
United States of America (USA) (23 Jan 1977). 

Uranyl fluoride and other uranium salts have been found to 
form complexes with the macrocyclic polyethers 1, 4, 7, 10, 13, 16- 
hexaoxacyclooctadecane (18-crown-6), 2, 5, 8, 15, 18, 21-hexaoxatri- 
cyclo [20.4.0.0°’'*] hexacosane (dicyclohexyl-18-crown-6) and 1, 4, 
7, 10, 13-pentaoxyacyclopentadecane (15-crown-5). These complexes 
are synthesized either by direct combination of the reactants at 80° 
or from solution in a suitable solvent. Some complexes display 
various hydrated forms whose production is dependent on the 
synthetic route and reaction conditions. Characterization is accom- 
plished by several methods and thermal, elemental, and spectropho- 
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tometric analyses present unusual problems with regard to stoichio- 
metry, association, and secondary reactions. The solution behavior 
of the complexes is discussed and efforts to recover the uranium 
from the complexes are described. 


46027 Metal atoms as superbases: the gas phase proton affinity of 
uranium. Armentrout, P.; Hodges, R.; Beauchamp, J.L. (California 
Inst. of Tech., Pasadena). J. Am. Chem. Soc.; 99: No. 9, 3162-3163(27 


Apr 1977). 

The determination of the proton affinity of the uranium atom, 
measured as PA(U) = 238 +- 4 kcal/mol, led to the conclusion that 
metal atoms can be very strong bases in the gas phase. The endother- 
mic reactions of uranium ion with Dz and CD, were observed in an 
ion beam collision chamber and the threshold values for the interac- 
tions were determined. It is suggested that the high proton affinity of 
uranium is a result of a low ionization potential and a moderately 
high homolytic bond dissociation energy. (JSR) 


RADIOISOTOPE PRODUCTION 


46028 (ERDA-tr—286) Tritium production in France. Hugony, 
P.; Sauvage, H.; Roth, E. Translated from Bull. Inf. Sci. Tech. 
(Paris); No. 178, 3-17(Feb 1973). 15p. Dep. NTIS, PC A02/MF AOl1. 

Most of the facilities for tritium production in France are at 
Marcoule: the two Celestin reactors and the tritium extraction and 
purification plant. The former are both heavy water reactors started 
up in 1967 and 1968 and are fueled with either plutonium or enriched 
uranium. The standard element irradiated is an enriched lithium 
target producing the reaction lithium 6 + neutron yields helium 4 + 
tritium. After a given irradiation time, these targets are unloaded and 
transferred to the processing plant where the tritium is extracted by 
fusion, purified and finally treated by thermal diffusion to remove 
almost all traces of hydrogen or deuterium. There is another plant in 
Grenoble for recovering the tritium formed in the heavy water of 
the von Laue-Langevin Institute high-flux reactor. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 45214 


46029 (AD-A—034858) Ignition of a reactive material by hot 
gases. Kindelan, M.; Linan, A. (Instituto Nacional de Tecnica Aero- 
— Madrid (Spain)). 15 Nov 1976. 19p. NTIS, PC A02/MF 
AOl. 

See also report dated 8 Nov 1976, AD-A—034859. 

An asymptotic analysis is developed, describing ignition of a 
reactive solid suddenly exposed to hot gases. It is found that in the 
limit of high activation energy of the Arrhenius exothermic reaction, 
the chemical heat release occurs in a thin diffusive-reactive layer 
near the surface. The solution for this inner layer is then matched to 
the solution for the outer transient-diffusive region. An explicit 
formula for the ignition time is obtained. 


46030 (AD-A—034859) Gasification effects in the heterogeneous 
ignition of a condensed fuel by a hot gas. Kindelan, M.; Linan, A. 
(Instituto Nacional de Tecnica Aerospacial, Madrid (Spain)). 8 Nov 
1976. 30p. NTIS, PC A03/MF AOl1. 

See also report dated 15 Nov 1976, AD-A—034858. 

An analysis is presented to describe the heterogeneous igni- 
tion of a condensed fuel suddenly exposed to a hot oxidizing atmo- 
sphere. The exothermic heterogeneous reaction, generating gaseous 
products, is considered to be of the Arrhenius type with an activa- 
tion energy large compared with the initial thermal energy of the 
fuel. Instantaneously after a contact with the gases the surface 
temperature rises to a jump value which is calculated allowing for 
variable transport properties of fuel and gas. The effect of the 
chemical heat release and the cooling effect due to the gasification 
flow are taken into account in obtaining an integral equation, involv- 
ing a single parameter delta, which is solved to describe the evolu- 
tion of surface temperature with time. A runaway in surface tem- 
perature is found to occur at a well defined ignition time, which is 
calculated as a function of delta. For values of delta above a critical 
value no ignition occurs because the cooling effects of the gasifica- 
tion flow dominate over the effects of chemical heat release. 


46031 Correlation analysis of the influence that the molecular 
structure of fuel has on the lower limits of explosiveness of vapor— 
gas—air mixtures. Osipov, S.N. Khim. Prom-st. (Moscow); No. 1, 23- 
26(1976). (In Russian). 

It is shown that there is a very strong correlation between the 
lower limit of explosiveness of a vapor-gas-air mixture and the 
composition of hydrocarbon compounds. For all homologous series 
the correlation ratio is eta = 0.98 with standard deviation sigma = 
0.035. A correlation is established for most well known hydrocarbon 
derivatives with correlation ratio eta = 0.83. The ini 
parameters are the number of carbon and hydrogen atoms in the 
molecule, the presence of higher bonds between carbon atoms, and 
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the number of radicals in the compound. 3 figures; 2 tables; 12 


references. 


= Pressure modeling of transient crib fires. Alpert, R.L. 
(Factory Mutual Research Corp., Norwood, MA). Combust. Sci. 
Technol: 15: No. 1-2, 11-20(1977). 

It has previously been demonstrated that free burning fires in 
solid fuels can be modeled by increasing the ambient air pressure 
while reducing all length scales with the two-thirds power of pres- 
sure. The modeling concept has been tested, until now, for steady or 
quasi-steady aspects of fires in simple, isolated fuel elements of wood 
or solid plastic. The current study is concerned with testing the 
eee modeling concept for the important transient processes of 

growth and decay in pine-wood cribs ignited at the center of the 
crib base. In addition, the validity of pressure modeling compart- 
ment fires is tested by burning cribs within simplified, vented enclo- 
sures. Measurements of crib burning rates for a ten to one range of 
length scale show that pressure modeling of portions of the burning 
rate time history is indeed feasible. While modeling of ventilation- 
controlled crib fires is highly successful, it appears that a lack of 
modeling of the rate of radial fire spread within the crib allows only 
burning rates and the fire decay process to be modeled in the 
1 surface-controlled regime. For the specific crib geometries 
considered, the effect of an enclosure on fire intensity is measurable 
and can be pressure modeled. 


46033 Ignition of a porous solid fuel by convective heat and mass 
transfer at the fuel surface. Kim, C.S. (Argonne National Lab., IL); 
Chung, P.M. Combust. Sci. Technol.; 15: No. 1-2, 75-82(1977). 

Thermo-diffusive ignition of porous solid fuel constituting a 
semi-infinite slab in contact with a hot oxidizing gas is analyzed. 
Heat and oxidant are considered to be supplied to the fuel convec- 
tively in accordance with the instantaneous temperature and oxidant 
concentration differences between the fuel surface and the gas phase. 
Governing equations of the mass and energy have been analyzed by 
employing the Laplace transformation and the Laplace asymptotic 
method. Surface temperature-time histories have been obtained for 
the zeroth, first, and second order reactions based on the gaseous 
oxidant conceniration. Effects of various governing parameters on 
ignition delay times have been discussed. 


ENGINEERING 


46034 (N—77-11198) Reduction of gaseous emissions 
from gas turbine combustors hy jet fuel. Pro- 
gress report. Clayton, R.M. (Jet Propulsion Lab., Pasadena, Calif. 
(USA)). 15 Oct 1976. Contract NAS7-100. 58p. (NASA-CR— 
149146; JPL-TM—33-790). NTIS, PC A04/MF AOI. 
Recent progress in an evaluation of the applicability of the 
hydrogen enrichment concept to achieve ultralow gaseous pollutant 
emission from gas turbine combustion systems is described. The 
target emission indexes for the ——- are 1.0 for oxides of nitrogen 
and carbon monoxide, and 0.5 for unburned hydrocarbons. The basic 
concept utilizes premixed molecular hydrogen, conventional jet fuel, 
and air to depress the lean flammability limit of the mixed fuel. This 
is shown to permit very lean combustion with its low NOx produc- 
tion while simulataneously providing an increased flame stability 
margin with which to maintain low CO and HC emission. Experi- 
mental emission characteristics and selected analytical results are 
presented for a cylindrical research combustor designed for oper- 
ation with inlet-air state conditions typical for a 30:1 com 
ratio, high bypass ratio, turbofan commercial engine. (Author) 


46035 Double major programs in materials science and civil, 
electrical, and mechanical engineering at the University of 

Berkeley. Parker, E.R. (Univ. of California, Berkeley). Mater. Sci. 
Eng.; 20: 205-211(1975). 

Experience at the University of California, Berkeley in estab- 
lishing and conducting double majors programs in which materials 
science, i.e., metallurgy and ceramics, studies were combined with 
various engineering studies is related. In addition, responses from 
other universities in answer to questions about the desirability of 
such double major programs are presented. Most US and European 
schools contacted indicated an interest in establishing such pro- 


46036 bag. Review of electron-beam welding studies 
utilizing x-ray spectroscopy. Dixon, R.D. (Atomics International 
Div., ine Colo. (USA). Rocky Flats Plant). 4 May 1977. Con- 
tract EY-76-C-04-3533. 13p. Dep. NTIS, PC A02/MF AO1. 

A review is presented of results obtained using an X-ray 
spectroscopy technique to study the electron-beam welding process. 


Results show that the technique is well suited for this kind of study. 
In particular, accurate voltage control is possible, and such control 
reduces weld- tion variations significantly. Analytical tech- 
niques developed for studying noise on electron beams have general 
applicability for signal analysis. The work also shows that no voltage 
or current pulses were seen, and that the noise on the beam is 
probably not significant with respect to weld variations. 


46037 Drum 


a selected pitch (nd) (Engineering 
Tenn. (USA)). (CAPE—2565). 

1 drawing. 

A drawing is given of a device used in winding filaments on a 
specified pitch around a drum of any diameter. The simple digital 
controller was developed to synchronize the filament feed device 
(moving parallel to the drum’s axis) with the rotation of the drum. 
The drive for the filament feed screw utilizes a digital stepping 
motor that requires 200 steps for one complete revolution. Thus, for 
a screw pitch of 0.2 inches, the pulse resolution is 0.001 inch oe 
the drum’s axis for each step of the motor. A digital encoder of 12 
pulses per revolution was attached to the axis of the drum, and the 
encoder output was routed through a quadrature decoder which 
supplies a pulse and direction output. The pulses are routed throu; 

a counter/rate-multiplier circuit that’ has digital thumbwheel switch- 

es to select an output of from 1 to 127 pulses for each rotation of the 
drum. These pulses are then fed to the stepping motor drive transla- 
tor, resulting in from 1 to 127 thousandths of an inch advance of the 
filament lead screw for each rotation of the drum. The thumbwheel 
switches are in octal code, although decimal switches and binary 
coded decimal rate multipliers could be used. The modules listed on 
the drawings are manufactured by Digital Equipment Corporation. 


46038 Computer-numerical-control of a pro- 


grammed tool path for precision (nd) (Engineering 
(Oak Ridge Y-12 Plant, Tenn. (USA)). (CAPE—2560). 
1 drawing. 
_ A drawing is given of a device to compensate for errors in 
ding wheel size and shape. A wheel-shape compensation tech- 
nigue was developed that utilizes a computer numerical control 
(CNC) system and an ultrasonic/acoustic wheel setter. The wheel 
setter consists of a steel ball that is acoustically coupled to a piezo- 
electric crystal via a support post. The ceramic crystal is split in half 
and connected differentially in series for use with a differential 
amplifier. The acoustic-emission-detector assembly and ball-support 
post are mounted in a yoke having high ultrasonic losses; which, in 
turn, reduces the coupling due to external shock and vibration, but 
provides a stable mounting medium for attaching the setter to the 
machine. When the rapidly rotating grinding wheel touches the 
wheel-setter ball, the induced vibration causes the ceramic crystal to 
send an electrical signal to the associated electronics, which tells the 
CNC that contact has occurred. This action allows the operator to 
use the wheel setter to determine the relative location of the grind- 
ing wheel on the machine and to properly position the grinding 
wheel in order to fabricate the desired part. The electronic system is 
described in engineering drawing given. 


machine controller for winding filaments on 
Materials). (Oak Ridge Y-12 Plant, 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 45762, 45771, 46100, 46101, 
46102, 46103 


46039 orp er pe Test facility to measure heat transfer 
performance of advanced condenser tubes. Beck, A.C. II. (Naval 
Postgraduate School, Monterey, Calif. (USA)). Dec 1976. 140p. 
NTIS, PC A07/MF AO1. 

Thesis. 


An experimental test facility capable of investigating plain 
and enhanced condenser tube heat transfer characteristics was de- 
signed and built. The completed facility, including a stainless steel 
test condenser, has the capability of testing tubes under simulated 
marine conditions utilizing variable steam flowrate and orientation, 
cooling water flowrate and temperature, vacuum pressure, non- 

le gas concentration, and condensate inundation effects. 
The test condenser has the capability of being tested with a wide 
variety of tubing configurations and has glass windows on both sides 
to view the condensation process over nearly its entire length. Initial 
test will be performed using 5/8 inch tubes. Data will be automati- 
cally gathered and processed to yield the overall, internal and 
external heat transfer coefficients of corrugated or internally finned 
tuves operating with filmwise or dropwise condensation. 


46040 (BMFT-FB-W—76-17) Handbook of grooved heat pipes. 
Final report. Hermann, E.; Koch, H.; Kreeb, H.; Perdu, M. (Dornier- 
7 G.m.b.H., Friedrichshafen (Germany, F.R.)). 2 1975. 
German) Dep. NTIS (US Sales Only), PC All1/MF A0O1. 
terials data, a compilation of the computation procedures, 

and m. .. documents for grooved heat pipes are presented. 


grams. (LCL) 

GENERAL ENGINEERING 


4766 ERDA ENERGY RESEARCH ABSTRACTS 


The materials data contains the most important temperature-depen- 
dent and temperature-independent materials parameters of ordinary 
heat transfer media, some wall material data and a compatibility 
matrix. The performance documents give the maximum powers for 
different parameters and operating conditions, and permit prior 
design of grooved heat pipes. 


46041 (COO—2733-7) Creep of circular plates using a state- 
variable approach. Waung, Y.C.; Lance, R.H. (Cornell Univ., Ithaca, 
N.Y. (USA). Dept. of Theoretical and Applied Mechanics). Aug 
1976. Contract EY-76-S-02-2733. 42p. Dep. NTIS, PC A03/MF 
A0l. 

The technical theory of bending of circular plates under 
axisymmetric lateral loads is formulated in terms of Hart's state- 
variable equations. Then the method is applied to plates with simply 
supported and clamped edges through a standard algorithm. All the 
analyti ical results obtained compare qualitatively with those reported 
in a literature. The influence of the state variable called “hardness” 
is clearly demonstrated. Thus the analysis and the results provide a 
basis for acceptance of the model applied to structural components 
in a multiaxial state of stress. 


46042 (N—77-11350) Low temperature heat exchangers. Final 
report. Wittig, M. (Leybold-Heraeus G.m.b.H. by Co. K.G., Koeln 
(Germany, F.R.)). Jun 1976. 30p. (BMFT-FB-T—76-07). NTIS, PC 
A03/MF AO1. 

Sponsored by Bundesmin. Fuer Forsch. U. Technol. 

Effective low temperature heat exchan ~ were developed 
for a temperature range from 10 mK to 4.2°K. The design, oper- 
ation, and efficiency of silver net, sinter metal, and ribbed pipe heat 
exchangers are described, as well as the test results obtained in *He/ 
*He dilution refrigerators. 


46043 (SAN/1273—1) Flow-induced tube vibrations in shell-and- 
tube heat exchangers. Final report, June 1, 1976—February 28, 1977. 
Chenoweth, J.M. (Heat Transfer Research, Inc., Alhambra, Calif. 
(USA)). Feb 1977. Contract EY-76-C-03-1273. 166p. Dep. NTIS, PC 
A08/MF AOl._ . 
This final — presents the results of a study conducted for 
The Division of Conservation Research and Technology of the 
Energy Research and Development Administration (ERDA) on 
flow-induced tube vibration in ihentibe heat exchangers. As a 
oe of the study, a Heat Exchanger Tube Vibration Workshop was 
eld in Pasadena, California on October 27 and 28, 1976. The results 
of the presentations and discussions among the fourteen invited 
panelists and the audience are summarized. Areas for both short 
term and long term research were identified and recommendations 
made. Prepared statements by each of the panelists, statements by 
others, a background technical report, a biblography, and a list of 
workshop attendees are included as appendices. 


46044 (SAND—76-0184) Sandia Laboratories rocket program: a 
review. Fowler, G.A.; Maydew, R.C.; Barton, W.R. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Aug 1976. Contract EY-76-C-04- 
0789. 35p. Dep. NTIS, PC A03/MF AO1. 

A historical review of Sandia Laboratories rocket programs is 
presented. From the 60 rocket systems developed at Sandia since 
1957, 1225 rockets have been launched at 19 sites, worldwide. 
Typical rockets developed for the nuclear readiness test program are 
the Terrier-Sandhawk sounding rocket (boosts a 91-kg, 33-cm-diam 
payload to an altitude of 427 km) and the Strypi II warhead carrier 
(boosts a 600-kg, 78.7-cm-dia payload to an altitude of 208 km). 
Rocket systems developed for aerodynamics R and D studies include 
the Talos-Terrier-Recruit (boosts a 32-kg recoverable reentry vehi- 
cle nosetip payload to a velocity of 3200 m/s at an altitude of 4.3 
km) and Nike- or Honest John-boosted vehicles to test 3.7- to 7-m- 
diam heavy duty ribbon parachutes at dynamic pressures up to 190 
kN/m2. Thirteen parachute systems have been develo: for over- 
land or over-water recovery of rocket payloads of 57- to 453-kg 
mass. Aerodynamic design techniques for vehicle performance, 
launcher set, dispersion, stability, aeroelasticity, and aerodynamic 
pone are presented. Current rocket programs are summarized. 
Launch sites, payloads, and joint rocket programs are discussed. 


46045 (SAND—76-0264, e& 5) Simulated nuclear blast testing 
for aircraft segments. Vigil, M.G. Aug 1976. 

In Sandia technology. 

The largest shock tube now in use in the U.S. for simulation 
of nuclear blast environments is the 5.8-m-dia shock tube facility at 
Sandia. The facility, which offers 200 channels of data recording and 
a wide range of testing capabilities (overpressures from 2 to 500 kPa 
at durations from 30 to 120 ms), is especially suited for aircraft 
vulnerability testing. (TFD) 


46046 (SAND—77-8219) Comparative flow stability of modified 
sintered flow control devices. German, R.M. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). May 1977. Contract EY-76-C-04-0789. 
27p. NTIS, PC A03/MF AO1. 

nvironmental test results are reported for sintered flow 
control devices with flow rates of 10~* and 10-7 cm* (He STP)/s. A 
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modified 10~* cm*/s device is described and test results are shown 
substantiating its improved immunity to environment induced flow 
reductions. The improved flow stability due to this modification has 
resulted from earlier efforts directed at understanding the operation 
of such devices. A rationale is outlined describing how the open 
ee structures in these powder metallurgy parts provide protection 
‘or the critical flow paths and thereby improve flow stability. 


46047 (UCRL—78491) vessels lined 
with ultra-thin titanium. Hamstad, M.A.; Chiao, T.T. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Oct 1976. 
Contract. W-7405-ENG-48. 17p. (CONF-770407—1). Dep. NTIS, 
PC A02/MF 

From 22. national SAMPE symposium/exhibition 
Diego, California, United States of America (USA) (26 Apr ‘97D 

Filament-wound, titanium-lined, fiber/epoxy ap vessels 
were fabricated using a very {Pee oo graphite fiber (3570-MPa 
typical fiber strength). The 0.254-mm-thick titanium liner was used 
to improve burst performance. The pressure vessels achieved an 
average burst performance of 241 kPa . ——" and the fatigue life of 
titanium liners with good welds (cycled to 50 percent of the average 
expected burst pressure) was in excess of 2000 cycles. 


46048 Experimental heat and mass transfer data for 
flow in a parallel plate heat exchanger. Tree, D.R. (Purdue Univ., 
West Lafayette, IN); Helmer, W.A. ASHRAE Trans.; 82: 289- 
299(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The increased pressure to conserve our natural resources 
continues to require that all heat exchanges be optimized. Numerical 
techniques have been devised to optimize the exchangers with 
respect to many parameters which influence their behavior. In 
optimization programs for condensing flow heat exchangers, a 
knowledge of the local heat and mass transfer coefficient and the 
local friction factor are usually required. The influence of the 
condensing water on the friction factor, heat transfer coefficient and 
the mass transfer coefficient during condensing flow in a heat 
exchanger was studied. In this investigation a very simple heat 
exchanger configuration was examined, i.e., a parallel plate heat 
exchanger involving only two plates. The experimental results of 
this work are presented. Experimental measurements were made to 
determine both average and local values of the friction factor and 
heat transfer coefficient. Both are presented. Due to several condi- 
tions, the local data has a large scatter and the uncertainty may be as 
much as 100%. Since the uncertainty calculation is based on the 
worst possible case, the error in the actual data should be less than 
this. 


46049 Simple step-and-repeat precision copy camera. Brixner, B.; 
Christian, M. (Los Alamos Scientific Lab., ~ NM). pp 34-38 of In 
Semiconductor microlithography. Vol. 80. Palos Verdes Estates, 
CA; Society of Photo-Optical Instrumentation Engineers (1976). 

The copy camera resolves 320 lines/mm on high-resolution 
film with less than 0.01-mm distortion throughout a 30-mm-diameter 
image made at 20:1 reduction in white or green light. This perfor- 
mance is the result of five special features: (1) an f/4 precision copy 
lens, which makes diffraction-limited images throughout the image 
field; (2) a precision focusing mount; (3) a pressure plate that 
maintains sharp focus for step-and-repeat exposures; (4) a simple 
indexing jig that locates the images precisely on 101.6- by 127.0-mm 
film; and (5) a film holder with registration pins to position the 
prepunched film precisely in relation to the image positions. The 
camera is used routinely to make single- and stepped-image photofa- 
— masks, high-contrast resolution test charts, and special 
reticles. 


46050 for high speed rotation of electrically operated 
devices. Williams, K.E.; Rogus, A.J. (to NASA). US Patent 
3,988,049. 26 Oct 1976. Filed date 12 Sep 1973. 10p. 

PAT-APPL-396,609. 

Most high speed centrifuges employ a relatively small diame- 
ter elongate flexible drive shaft, sometimes called a “quill” shaft. 
These relatively slender shafts are flexible to absorb vibration as the 
assembly passes through speeds of resonance and to permit realign- 
ment of the axis of rotation of the shaft and the rotor driven thereby 
in the event the center of mass of the rotor and shaft assembly is 
displaced from the nominal axis of the rotation. To use such an 
apparatus for testing electrical devices and components, electrical 
conductors for wires are passed from a slip ring assembly located at 
an end of the quill shaft remote from the rotor and longitudinally 
alongside the quill shaft to the electrical device mounted on the 
rotor. The longitudinally extending conductors are supported against 
the radially outward directed centrifugal forces by a plurality of 
strong, self-lubricating, slightly compressible wafers or washers co- 
axially stacked on the slender shaft and provided with radially offset 
longitudinally aligned openings to support the longitudinally extend- 
ing conductors. The conductors are supported against the centrifugal 
forces and thus protected from rupture or other damage without 
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icting or constraining the essential flexure or bending of the 
drive shalt 
46051 Ion-plasma gun for ion-milling machine. Kaminsky, M.S.; 
Campana, T.J. Jr. (to Energy Research and Development Adminis- 
tration). US Patent 3,995,186. 30 Nov 1976. Filed date 25 Apr 1975. 


PAT-APPL-571,659. 

An ion gun includes an elongated electrode with a hollow 
end portion closed by a perforated end plate. The end plate is 
positioned parallel to a perforated flat electrode of opposite electri- 
cal polarity. An insulated sleeve encompasses the elongated elec- 
trode and extends outwardly from the perforated end towards the 
flat electrode. The sleeve length is separated into two portions of 
different materials. The first is formed of a high-temperature material 
that extends over the hollow portion of the elongated electrode 
where the arc is initiated by a point source electrode. The second 
sleeve portion extending over the remainder of the elongated elec- 
trode is of a resilient material for enhanced seal-forming ability and 
retention of plasma . Performations are arranged in the flat 
electrode in a mutually opposing triangular pattern to project a 
plasma beam having a generally flat current profile towards a target 
requiring precision milling. 


46052 Matrix heat exchanger including a liquid, thermal cou- 
plant. Fewell, T.E.; Ward, C.T. (to Energy Research and Develop- 
ment Administration). US Patent 3,999,602. 28 Dec 1976. Filed date 
21 Oct 1975. 8p. 

PAT-APPL-624,509. 

A tube-to-tube heat exchanger is described that has a thermal- 
ly conductive matrix between and around the tubes to define annuli 
between the tubes and matrix. The annuli are filled to a level with a 
molten metal or alloy to provide a conductive heat transfer path 
from one tube through the matrix to the second tube. A matrix heat 
exchanger of this type is particularly useful for heat transfer between 
fluids which would react should one leak into the second. 


46053 Wide-range density of mineral particles in a 
single fluid system. Strebin, R.S. Jr.; Johnson, J.W.; Robertson, D.M. 
(Battelle Pacific Northwest Labs., Richland, WA). Am. Mineral.; 62: 
No. 3/4, 374-376(1977). 

A number of experiments were carried out with a Ferrofluid 
Density Separator to determine the en of separating mi- 
crometer-size particles into density fractions. The separators are 
normally used on much coarser material. The experimentation dem- 
onstrated that density separations of nonmagnetic particles as small 
as 50 micrometers (jm) were effective and reproducible and that the 
separator was easily operable far above the density of conventional 
liquid separation systems. Separations with smaller particle sizes 
= sometimes successful, but they could not be consistently repro- 


46054 Heat pipe: theory and performance characteristics. Jog, 
V.; Mujumdar, A.S. (McGill Univ., Montreal). J. Inst. Eng. (India), 
Chem. Eng. Div.; 57: No. 2, 78-82(Feb 1977). 

Efficient and economic transfer of thermal energy from one 
location to another has always been a major problem a engi- 
neers. A lightweight device with no moving parts, high efficiency 
and long-life expectancy—called heat pipe—seems to be ideal for 
several such applications. It consists essentially of a hollow tube with 
a working fluid in a porous liner which covers the inside surface of 
the tube. The basic physical and operational features of the device 
and some areas of its application and inherent limitations are dis- 
cussed. 


46055 Heat pipe: applications. Jog, V.; Mujumdar, A.S. (McGill 
Univ., Montreal). J. Inst. Eng. (India), Chem. Eng. Div.; 57: No. 2, 
83-88(Feb 1977). 

The heat pipe consists essentially of a tube, a wick and a fluid 
that can transfer heat at a phenomenal rate. Because of its several 
unique characteristics, the heat pipe finds applications in diverse 
fields, ranging from solar energy utilization to cryosurgery. The 
applications and limits of the heat pipe are described and two 
specific topics are discussed in some detail, viz, applications pertain- 
ing to solar energy utilization and uses of coaxial heat pipes. A 
partial list is provided of the various fields in which the heat pipe can 
be used effectively. 


46056 System for irradiating flowable material. Mahler, P.; Frey, 
G.; Lerch, G. (to Leybold-Heraeus GmbH and Co. KG). US Patent 
4,020,352. 26 Apr 1977. Priority date 18 Jul 1974, German, Federal 
Republic of (F.R. Germany). 4p. 

The system for irradiating flowable material has an irradiation 
chamber; inlet and outlet conduits for introducing the flowable 
material into and discharging it from the irradiation chamber. The 
latter includes a spiral passage for guiding the flowable material in a 
spiral path from the inlet conduit to the outlet conduit. A radiation 

ce is supported within the irradiation chamber in the zone of the 
spiral passage for irradiating the material. 
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46057 Electrostatic precipitator. Baysek, E.L. US Patent 
4,022,594. 10 May 1977. Filed date 2 May 1975. 14p. 

An electrically operated cleaner to remove dust, pollen, 
smoke, etc. from the air in the nature of an electrostatic precipitating 
apparatus is described. It is suitable for general utilization including 

or air conditioner mounting. An operating unit is adapted to 
be removably carried within a frame-like housing which is open 
from its opposite wide sides for fluid or air movement therethrough, 
and which is electrically energized through the agency of a power 
pack to supply energy of one potential to a row of spaced-apart cell- 
defining plate members and to supply energy of opposite potential to 
in-between-spaced ionizing wires of one or more wire rows. A plate 
row of continuous construction is, in one embodiment, contoured for 
more efficient air through-flow cleaning action in one direction than 
the other, and in other embodiments is contoured for substantially 
equal efficiency of through-flow cleaning action from either o 
side of the apparatus. Continuous length stretches of ionizing wires 
are mounted in an extending, spaced-apart and continuous relation 
along a pair of insulated, oppositely positioned bars. The wire 
stretches are carried in a tensioned relation by flexible stretching or 
spring means. Flexible, slidable electrical connectors enable the 
Operating unit to be readily inserted and removed from the housing. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 45388, 45389, 45601, 45804, 
46107, 46146, 46147, 46148, 46159, 46160, 46162, 46163, 46985, 
46991, 47017, 47018 


46058 (AD—862141) Introduction to superconductivity and ro- 
tating electrical machinery with an annotated bibliography. Cuviello, 
M.J. (Naval Ship Research and Development Lab., Annapolis, Md. 
ee Dec 1969. 42p. (MACHLAB—279). NTIS, PC A03/MF 


46059 (AD-A—019290) Superconducting solenoids for ulf and 
elf communications. Final report. Hein, R.A.; Gubser, D.U.; Cox, 
J.E.; Johnson, V.O. (Naval Research Lab., Washington, D.C. 
Dec 1975. 40p. (NRL-MR—3172). NTIS, A03/MF 


Communication systems in the elf and ulf frequency ranges 
have been proposed based on the use of rotating magnetic dipole 
antennas. This report considers the feasibility of constructing super- 
conducting solenoids and their supporting dewar systems which are 
capable of producing the required magnetic moments subject to 
restrictions on size and weight of the overall system. 


46060 (AD-D—001926) Superconducting microwave engine. 
Dick, G.J. (Environmental Protection Agency, Denver, Colo. 
(USA)). 20 Aug 1975. 41p. NTIS, PC A03/MF AO1. 

The patent application relates to a superconducting micro- 
wave engine that achieves mechanical to microwave energy conver- 
sion or microwave to mechanical energy conversion. Such is accom- 
plished by — a superconducting resonator to increase the 
decay time of the microwaves inside the resonator and thereby 
provide the resonator with sufficient time to adiabatically deform 
and change its eigenfrequency so as to effect a change in the 
frequency and corresponding energy state of such microwaves in 
accordance with the Boltzmann-Ehrenfest Theorem. This invention 
may be in the form of a cylindrical cavity and piston combination, a 
cavity and vibrating diaphragm combination, or a cylindrical cavity 
and concentric rotor combination. 


46061 (AD-D—001945) Superconducting transducer, Karamar- 
in, M.G. (Environmental Protection Agency, Denver, Colo. 
SA)). 5 Sep 1975. 9p. NTIS, PC A02/MF AOI. 
The patent application describes a high power density, low 
frequency superconducting transducer which includes an electro- 
dynamic drive wherein a superconducting magnet provides the 
primary driving force for two ac-driven copper coils. Each of the 
copper coils is rigidly attached to a corresponding movable piston. 
Each of the pistons radiates acoustic energy as it is energized by the 
corresponding copper coil. The transducer provides a very powerful 
ight weight underwater acoustic source despite the additional re- 
frigeration requirements for the superconducting magnet used. 


46062 (COM—75-50359) Tests of cryogenic SQUID for geomag- 
netic field measurements. Final report. Zimmerman, J.E.; Campbell, 
W.H. (National Bureau of Standards, Washington, D.C. (USA)). 
yf 1975. Contracts NAonr-18-73;NAonr-21-72. 16p. Avail. NBS 


A type of cryogenic SQUID (superconducting quantum inter- 
ference device) magnetometer was designed for geomagnetic mea- 
surements. Field tests of the instrument including comparisons to 
observatory variometers, a rubidium magnetometer, an induction 
loop, and a fluxgate magnetometer showed the new cryogenic 
systems to be reliable, accurate, portable and simple to operate. 
Directional measurements of natural magnetic field fluctuations as 
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were demonstrated 


46063 (LA-UR—77-358) Considerations in designing and using 

with high er’ matrices. Bartlett, R.J.; Carlson, 
R.V.; Laquer, H.L.; Migliori, A. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 12p. (CONF- 
761136—3). Dep. NTIS, PC A02/MF AO1. 

From ASM conference on manufacture of superconductin 
materials; Port Chester, New York, United States of America (USA 
(8 Nov 1976). 

Superconductors are often designed with matrices of much 
higher residual resistivities than copper for reasons of manufacturing 
(multifilamentary NbsSn in CuSn bronze) or loss reduction (mixed 
matrix NbTi with Cu and CuNi). The high resistivity matrix may 
complicate or degrade contact resistances at the joints, generate 
excess heat, reduce the stability of the conductor, and interfere with 
the observation of flux flow resistivities in the 10-!* Q-cm region. 
The minimization of these effects is discussed, presenting both simple 
and more refined models for the current transfer length, and it is 
shown how variations in transfer length (with current), particularly 
under significant self field conditions, can mimic flux flow resistivity. 


46064 Stabilizatsiya sverkhprovodyashchikh magnitnykh sistem. 
(Stabilization of superconducting magnetic systems). Al’tov, V.A.; 
Zenkevich, V.B.; Kremlev, M.G.; Sychev, V.V. Moscow; Energia 
(1975). 328p. 

This book deals with the most important problem facing 
designers of superconducting magnetic systems, the problem of 
stabilizing the winding of the magnetic system. The problem of 
thermal (cryostatic) and internal stabilization of the superconducting 
windings is discussed. A detailed analysis of the state of the problem 
is given, and practical recommendations are presented. The book is 
intended for engineers and scientists working in the field of creating 
and developing superconducting magnetic systems for various uses. 
116 references. (SJR) 


46065 Investigations on fast switching superconductive/normal- 
conductive current breakers (cryotrons). Pillsticker, M. (Max-Planck- 
Institut fuer Plasmaphysik, Garching, Ger.). pp 453-457 of In Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

Operating physical experiments often requires switching 
equipment for the fast commutation of high currents from the 
current-breaker-branch of a network into an ohmic or capacitive 
load branch. Considering circuits with superconductive windings 
breakers working as cryotrons (SC/NC switching) were researched. 
Requirements for extremely fast current breaking at a minimum 
trigger energy are defined. Possible are triggering by current pulse 
and magnetic field pulse. Advantages and disadvantages of the 
trigger methods are explained. Concepts of breaker units are present- 
ed being very small and suitable for single operation as well as in 
parallel and/or serial arrangement. Breaker-units were switched 
carrying currents of nearly 800 A at the superconductive state before 
triggering. Current commutation times less than 0.5 us were mea- 
=. hen maximum switching voltage across a breaker must be less 


46066 Quantum interference on NbsSn film contacts at hydrogen 
temperatures. Golovashkin, A.I.; Levchenko, I.S.; Lykov, A.N.; 
Makhashvili, L.I. (P. N. Lebedev Physics Institute, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 10, 521- 
525(20 Nov 1976). 

The properties of superconducting NbsSn bridge contacts 

ed by scraping sputtered films, were investigated experimen- 
tally. It is shown that the current-voltage characteristics of the 
contacts satisfy the parabolic law V=C (I?-I?/sub c/), where I/sub 
c/ is the critical current. It is observed that C=1/I/sub c/. The 
velocity of the Abrikosov vortices in the contact is estimated. Nb3Sn 
quantum interferometers operating at “hydrogen” temperatures were 
constructed. The temperature dependence of the properties of the 
interferometers was investigated. 


46067 Electric rotating machine having a cryo-inductor. Gillet, 
R.; Berthet, M.; Moisson-Franckhauser, F. (to Societe Generale de 
Constructions Electriques et Mecaniques). US Patent 4,020,371. 26 
Apr 1977. Priority date 17 Apr 1974, France. 6p. 

An electric rotating machine is described whose inductor 
operates at very low temperature and is separated from the rotor by 
an empty space, characterized in that a reflector screen constituted 
by a layer of thermally conductive strips connected together at their 
axial ends by thermally conductive connection parts to a cooled 
structure, is inserted in that empty space. 


46068 Electromechanical stress analysis of transversely isotropic 
solenoids. Gray, W.H.; Ballou, J.K. (Magnetics and Superconducti- 
vity Section, Fusion Energy Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). J. Appl. Phys.; 48: No. 7, 3100- 
3109(Jul 1977). 


The mechanicai behavior of superconducting magnets devi- 
ates from isotropy due to their construction techniques, which 
involve layering superconductor, insulation, and sometimes structur- 
al reinforcement within the windings. Previous mechanical analyses 
considered the windings of a magnet to behave isotropically. This 
paper describes an analytical solution for the deflection, stress, and 
strain of axisymmetric electromechanically loaded rotationally trans- 
versely isotropic solenoids. The results indicate that for magnets 
with a large radial build compared to inner radius, transverse iso- 
tropy has a dramatic effect upon the mechanical response to load; for 
magnets with a small radial build compared to inner radius, trans- 
verse isotropy has a negligible effect. 


46069 and vibrations in a five-coil superconducting par- 
tial torus. Swanson, C.; Moon, F.C. (Aeronautical Research Asso- 
ciates of Princeton, Princeton, New Jersey 08540). J. Appl. Phys.; 48 
No. 7, 3110-3115(Jul 1977). 

Further experimental results are presented on the phenom- 
enon of magnetoelastic buckling of superconducting magnets. A 46- 
kA five-coil superconducting partial torus is described. Experiments 
show that the three 20.3-cm-diam flexible coils in the torus become 
elastically unstable at a critical value of the current. The model is 
also used to measure torques on the toroidal magnets produced by 
pulsed poloidal field coils. These tests are designed to check om 
numerical analyses of buckling and vibration in full-scale magnetic 
fusion reactors. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 45527 


46070 Protective container assembly (30 Nov 1976) (Engineering 
— (Sandia Labs., Albuquerque, N.Mex. (USA)). (CAPE— 
10 drawings. 
Drawings and fabrication details are given for a protective 
container. Specifications are included for the container cap and 
gasket and for the preformed packing. 


HANDLING EQUIPMENT AND PROCEDURES 


(PB—260638) A survey of current literature on sampling, 
sample handling, and long term storage for environmental materials. 
Final report. Maienthal, E.J.; Becker, D.A. (National Bureau of 
Standards, Washington, D.C. (USA). Analytical Chemistry Div.). 
Oct 1976. 43p. (NBS-TN—929). NTIS, PC A03/MF AOI. 

The article is the result of an extensive literature survey to 
establish optimum sampling, sample handling and long term storage 
techniques for a wide variety of environmental samples to retain 
sample integrity. The components of interest in these samples are 
trace elements, organics, pesticides, radionuclides or microbiologi- 
cals. This survey was done both manually and by use of various 
bibliographical retrieval services. The advice and opinions of work- 
ers in various aspects of the fields were also obtained. 


46072 Critical experiments with low-moderated homogeneous 
mixtures of plutonium and uranium oxides con 8, 15, and 30 wt 
% plutonium. Bierman, S.R.; Clayton, E.D. (Battelle Pacific North- 
_— Richland, WA). Nucl. Sci. Eng.; 61: No. 3, 370-376(Nov 

The results from a series of criticality experiments with three 
different mixtures of oxides of plutonium and uranium are presented. 
The fuel mixtures consisted of ***U-depleted uranium homogenized 
with approximately 8, 15, and 30 wt percent plutonium and blended, 
homogeneously, with polystyrene to achieve H:(Pu + U) atomic 
ratios of approximately 7, 3, and 3, respectively. Critical sizes are 
given for rectangular parallelepipeds of each of the fuels fully 
reflected with a methacrylate plastic (Plexiglas). Critical sizes are 
also given for unreflected parallelepipeds of the 30-wt percent pluto- 
nium-enriched fuel mixture. For the 30-wt percent plutonium-en- 
riched mixture, sufficient fuel was available to permit determini 
that the critical thickness of a fully reflected slab of this pomenem 
infinite in two dimensions, was 12.93 + 0.14 cm. Comparisons were 
made between the critical assemblies and calculational results using 
ENDF/B-III cross sections and the KENO and DTF-IV computer 
codes. Wherever comparisons could be made, the DTF-IV and 
KENDO results were within 1 percent of each other; however, some 
of the comparisons between calculations and experiments differed by 
2 to 3 percent in k/sub eff/. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 45143, 45994 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 45000, 45003 
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46073 (PB—261960) Power: a computer system for corridor loca- 
tion. Final report. Giles, R.H. Jr.; Jones, A.B. III; Smart, C.W. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
t. of Fisheries and Wildlife Sciences). Dec 1976. 37p. (Bull— 

117). NTIS, PC A03/MF A0Ol1. 

Clearing and maintenance for electric, gas, highway, coal 
slurry, and other rights-of-way can have profound effects on wildlife 
and their habitat. One way to approach the environmental impact 
assessment of such corridors is through a systems co! t. The 
Power model is a computer-bases technique for locating the opti- 
mum corridor from a given data base available for most sections of 
the country. First designed as a high voltage transmission line 
corridor location methodology, Power has now been generalized for 
various types of corridors. The Power model documentation and a 
technical report are available. 


46074 


network of 
Imanov, K.S. (Inst of Pet and Chem im., M. Azizbekov, Az SSR). 
Izv. = Uchebn. Zaved., Neft Gaz; No. 4, 75-80(1976). (In Rus- 
sian). 

The problem of constructing a transport network connecting 
the source of the resources with consumption points, taking into 
account the expenditure for the transportation of the flow, is consid- 
ered. It is assumed that the branching-out of the network may be 
realized only at points that can be joined. The algorithm to find the 
subset — comprising the final outlets of the optimal network 
is described. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 44946 


46075 Investigation of wind induced load on guyline anchors. 
Hoyt, P.M. Dallas; American Institute of Mining, Metallurgical, and 
Petroleum Engineers (1976). 8p. (CONF-761008—132). 

From 51. annual meeting of the Society of Petroleum Engi- 
One. Orleans, Louisiana, United States of America (USA) (3 

1976). 

Most producing oil wells in the United States include guyline 
anchors to provide structural support for wind loaded service der- 
ricks. Recent safety regulations have focused attention on the load 
transferred to these anchors during high wind, but no definitive data 
has been available to establish precise requirements for such load 
In order to provide accurate and broadly acceptable data, a full = 
field study was conducted on an actual servicing unit subject to 
severe wind. Load measured on the guyline anchors during the test 
indicates that there is less load on the guylines than standard criteria 
would predict. This result seems to be a singular property of oil well 
servicing units and is probably associated with both the flowfield 
around the derrick and the vertical velocity profile of the wind. 


LASERS 
REFER ALSO TO CITATION(S) 45940, 46113, 46187, 46999, 47001 


46076 (AD-A—034771) X-ray laser studies. Final report, 15 Oct 
1975—28 Oct 1976. Louisell, W.H.; Seely, J.F. (University of South- 
ern California, Los A — (USA). Electronic Sciences Div.). 28 
Oct 1976. 10p. NTIS, PC A02/MF AO1. 

Swept ion beams and quasi-steady-state excitation are dis- 
cussed. A listing of papers in various stages of publication is pro- 


46077 eng Simple, high-power, low-cost nitrogen 
laser for dye laser pumping. Technical report 1 Apr 76—31 Mar 77. 
Fisher, A.; Peacock, J.; Lee, E.K.C. (California Univ., Irvine (USA). 
Dept. of Chemistry). 28 Jan 1977. Contract N00014-75-C-0813. 15p. 
(B—12). NTIS, PC A02/MF 

The design and construction of a simple, low cost, high 


power nitrogen laser is reported. The laser meets the optimum 
requirements for a dye laser pump source, i.e., 10 to 12 ns HM, 


1MW peak power, high -to-peak stability, and optimum oper- 
ation to 50 pps. A novel electrode design and circular output beam 
cross section are emphasized. 


46078 (AD-A—035746) Macroscopic description of laser-type 
matter. Annual report (2nd year), Aug 1975—Aug 1976. Senitzky, I.R. 
(Technion-Israel Inst. of Tech., Haifa). Sep 1976. 38p. NTIS, PC 
A03/MF AOl1. 

See also report dated Sep 75, AD-A018741. 

Specialization of the previously developed boson-second- 
quantization (BSQ) formalism for the description of cooperative 
atomic behavior to the case of a two-level ion allows comparison 
with and criticism of other theories of cooperative behavior. Appli- 
cation of the BSQ formalism to a mode! of a three-level laser leads to 
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equations of motion in terms of macroscopic variables without the 
use of phenomenological modifications. These equations, which can 
easily be generalized to more than three levels, may be interpreted 
both classically and quantum-mechanically, and offer the possib*lity 
of investigating a number of problems which are of both conceptual 
and practical interest. 


46079 (BDX—613-1719) Measurement of peak optical power 
from laser diodes. Wonnell, L.D. (Bendix Co Kansas City, Mo. 
(USA)). Nov 1976. Contract EY-76-C-04-0613. 33p. (CONF- 
761128—3). Dep. NTIS, PC A03/MF AO}. 

From IEEE mid-American electronics conference; Overland 
Park, Kansas, United States of America (USA) (9 Nov 1976). 

An improved method for measuring the peak power output 
from pulsed-injection laser diodes having risetimes of 10 ns or 
greater has been developed by the Bendix Kansas City Metrology 
Laboratory. Based on the combination of an integrating sphere and a 
silicon photodiode, the system provides the means for collecting all 
of the widely divergent pulsed output of laser diodes. System 
accuracy is estimated to be within +-15%. Methods of system 
calibration are described along with the circuitry used to pulse and 
measure the diode current. 


46080 (COO—4030-3) Laser in atiaching gases. Pro- 

gress report, December 25, 1976—March 24, 1977. Rogoff, G.L.; 
pant W.H.; Kline, L.E.; Pack, J.L. (Westinghouse Research 
Labs., Pittsburgh, Pa. (USA)). Mar 1977. Contract EY-76-C-02-4030. 
llp. Dep. NTIS, PC A02/MF AOl. 

Both experimental and theoretical efforts are well underway 
in this study of the maintenance and stability of glow discharges in 
attaching gas mixtures. The discharge test apparatus for establishing 
UV-preionized, self-sustained, diffuse discharges in halogen-contain- 
ing mixtures has been assembled and operated. Initial tests and 
measurements have been made with gas mixtures containing SFe. 


46081 Laser chain components (22 Mar 1976) (Engineering Mate- 
rials), (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2427/1). 

216 drawings. 

Drawings are given of components of a Kilojoule laser 
system, the Argus laser system, and a glass laser system. Components 
include supports, optical equipment, amplifiers, power supplies, and 
control equipment. (PMA) 


46082 Shiva spatial filters (25 Oct 1976) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2564). 

14 drawings. 

Drawings are given for the Shiva spatial filters, which are 
lens-pinhole-lens combinations designed to remove spatial intensity 
ripples from a laser beam and produce a smooth beam profile. The 
filter functions by focusing the beam through a diamond pinhole 
where the intensity ripples (which cannot focus through the pinhole) 
are removed. Several spatial filters of different sizes are distributed 
along the laser chain in order to remove the ripples before they 
grow to intolerable intensity. The diamond pinhole is mounted in a 
en chamber to prevent the formation of an opaque plasma near 

‘ocus. 


46083 Shiva spatial filters for beta rod to beta rod (Oct 1976) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2564/1). 

13 drawings. 

Drawings are given for the Shiva spatial filters, which are 
lens-pinhole-lens combinations designed to remove spatial intensity 
ripples from a laser beam and produce a smooth beam profile. The 
filter functions by focusing the beam through a diamond pinhole 
where the intensity ripples (which cannot focus through the pinhole) 
are removed. Several spatial filters of different sizes are distributed 
along the laser chain in order to remove the ripples before they 
grow to intolerable intensity. The diamond pinhole is mounted in a 
a chamber to prevent the formation of an opaque plasma near 
the focus. 


46084 Shiva filters for beta rod to beta disk (14 Jul 1976) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2564/2). 

16 drawings. 

Drawings are given for the Shiva spatial filters, which are 
lens-pinhole-lens combinations designed to remove spatial intensity 
ripples from a laser beam and produce a smooth beam profile. The 
filter functions by focusing the beam through a diamond pinhole 
where the intensity ripples (which cannot focus through the pinhole) 
are removed. Several spatial filters of different sizes are distributed 
along the laser chain in order to remove the ripples before they 
grow to intolerable intensity. The diamond pinhole is mounted in a 
—— chamber to prevent the formation of an opaque plasma near 

focus. 
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46085 Shiva spatial filters for beta disk to beta disk (15 Jul 1976) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2564/3). 

15 drawings. 

Drawings are given for the Shiva spatial filters, which are 
lens-pinhole-lens combinations designed to remove spatial intensity 
ripples from a laser beam and produce a smooth beam profile. The 

ter functions by focusing the beam through a diamond pinhole 
where the intensity ripples (which cannot focus through the pinhole) 
are removed. Several spatial filters of different sizes are distributed 
along the laser chain in order to remove the ripples before they 
grow to intolerable intensity. The diamond pinhole is mounted in a 
—— chamber to prevent the formation of an opaque plasma near 
e focus. 


46086 Shiva spatial filters for beta disk to gamma disk (14 Jul 
1976) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2564/4). 

17 drawings. 

Drawings are given for the Shiva spatial filters, which are 
lens-pinhole-lens combinations designed to remove spatial intensity 
ripples from a laser beam and produce a smooth beam profile. The 
filter functions by focusing the beam through a diamond pinhole 
where the intensity ripples (which cannot focus through the pinhole) 
are removed. Several spatial filters of different sizes are distributed 
along the laser chain in order to remove the ripples before they 
grow to intolerable intensity. The diamond pinhole is mounted in a 
pe chamber to prevent the formation of an opaque plasma near 
the focus. 


46087 Shiva spatial filters for gamma disk to delta disk (9 Feb 
1976) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2564/5). 

18 drawings. 

Drawings are given for the Shiva spatial filters, which are 
lens-pinhole-lens combinations designed to remove spatial intensity 
ripples from a laser beam and produce a smooth beam profile. The 
filter functions by focusing the beam through a diamond pinhole 
where the intensity ripples (which cannot focus through the pinhole) 
are removed. Several spatial filters of different sizes are distributed 
along the laser chain in order to remove the ripples before they 
grow to intolerable intensity. The diamond pinhole is mounted in a 
—— chamber to prevent the formation of an opaque plasma near 

focus. 


46088 Odnochastotnaya generatsiya v gazovykh lazerakh. (One- 
frequency generation in gas lasers). Novosibirsk, USSR; Izdatel’stvo 
Nauka Sibirskoe Otdelenie (1975). 159p. 

New kinds of optical laser resonators are described in which 
strong discrimination of the kinds of oscillation according to quality 
is possible along with the production of single-frequency light gen- 
eration. A presentation is made of calculations and experimental 
results from a study of a multibeam interferometer, which in reflect- 
ed light creates an interference picture in the form of narrow bright 
bands on a dark background. This monograph is intended for spe- 
cialists in the field of quantum electronics and reflection interfero- 
metry. 154 references. (SIR) 


46089 Generation of submicrosecond pulses in a long laser. 
Caffo, J.A.; Abela, A.A.; Ledbetter, T.N.; Joubert, D.W. (to Depart- 
ment of the Air Force, Washington, DC). US Patent 3,986,129. 12 
Oct 1976. Filed date 25 Jul 1972. 4p. 

A standard cavity, Q switched laser is used to initiate and 
sustain submicrosecond pulses in a long laser. Short pulses from the 
standard cavity laser are directed onto the remote reflector of a long 
laser and are then reflected back through the lasing material of the 
long laser. Properly timed activation of the long laser lasing material 
causes amplification and oscillation of the pulses in the long laser 
cavity. Beam expanding telescopes are used to focus the laser pulses 
on the long laser's remote reflector. By way of a specific example, 
the generation of submicrosecond pulses in a long laser has been 
accomplished using neodymium doped yttrium aluminum garnet 
(Nd:YAG) as the lasing material operating at 1.06 micrometers. 


46090 Aerodynamic window for chemical laser. Behrens, H.W.; 
Grohs, G.L.; Dailey, C.L. (to TRW Inc.). US Patent 4,013,977. 22 
Mar 1977. Filed date 11 Sep 1975. 4p. 

A low pressure gas laser is provided with an aerodynamic 
window for the generated high power laser beam. The window 
comprises a duct with an oblique opening located in the supersonic 
part of and aligned with the axis of a Laval nozzle, having an 
atmospheric entrance. This permits extraction of the beam from the 
laser without any contact through a solid window. 


46091 Gas dynamic lasers. Hill, R.J.; Jewell, N.T. (to Rolls- 

Royce (1971) Ltd.). US Patent 4,013,976. 22 Mar 1977. Priority date 

United Kingdom of Great Britain and Northern Ireland 
. 14p. 

In a high-power laser system it is proposed that combustion 

or compressor gases be diverted from the normal flow path through 
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a gas turbine engine into an auxiliary flowpath, and that their 
composition be su uently adjusted by burning at least one hydro- 
carbon fuel in them and possibly also by adding other fuels and 
substances. Suitable aerodynamic — of the resultant gases 
produces a population inversion in the CO: species, which can be 
utilized in a laser. 29 claims, 5 figures. 


46092 Passive it of laser mirrors. Ringlien, J.A. (to 
Owens-Illinois, Inc.). US Patent 4,019,795. 26 Apr 1977. Filed date 
11 Jun 1975. 8p. 

A passive mirror alignment system is described to permit 
alignment of the output coupler of a gas laser device relative to the 
flat mirror so as to produce the necessary optical resonator without 
= — to evacuate, backfill with gas, and maintain a plasma within 

levice. 


46093 Evaluation of flashlamp reflectors for the atomic iodine 

todissociation laser. Palmer, R.E.; Padrick, T.D.; Pettit, R.B. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Appl. 
Phys.; 48: No. 7, 3125-3126(Jul 1977). 

A number of possible materials for use as flashlamp reflectors 
in an atomic iodine photodissociation laser have been tested both for 
high reflectance in the laser pumpband and for durability. Of the 
reflectors tested, the optimum metallic reflector is MgF2-overcoated 
aluminum, and the optimum nonmetallic reflector is BaSO, powder. 


46094 New infrared laser transitions in neutral sulfur. Hocker, 
L.O. (Department of Mechanical Engineering, Massachusetts Insti- 
tute of Technology, Cambridge, Massachusetts 02139). J. Appl. Phys.; 
48: No. 7, 3127-3128(Jul 1977). 

Pulsed laser emission at 1.046, 1.543, 1.655, and 2.438 wm in 
dilute mixtures of SFs in helium is attributed to neutral sulfur 
transitions fed by recombination of ionized sulfur. 


46095 Vacuum ultraviolet lasing from highly ionized noble gases. 
Marling, J.B.; Lang, D.B. (University of California Lawrence Liver- 
more Laboratory, Livermore, California 94550). Appl. Phys. Lett.; 31: 
No. 3, 181-184(1 Aug 1977). 

Vacuum ultraviolet laser emission was obtained from highly 
ionized noble gases using a simple longitudinal discharge device. 
Electric discharge excitation pulses with 500 ns duration and peak 
current density up to 14 000 A/cm? produced lasing on five argon 
and krypton ion transitions below 200 nm. The two strongest emis- 
sions exhibited 0.1—1 kW peak power from Kr IV at 195.027 nm 
and 175.641 nm. 


46096 Transient versus steady-state molecular absorption: Appli- 
cation to CO. laser pulse-duration discrimination. Feldman, B.J.; 
Fisher, R.A.; McLellan, E.J. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Appl. Phys. 
Lett.; 31: No. 3, 189-191(1 Aug 1977). 

Transmission of short COz laser pulses in heated COs, includ- 
ing pulse reshaping and ringing, is studied using single-sweep oscillo- 
scope-detector combination having a 100-psec rise time. We demon- 
strate that hot CO» is extremely effective in increasing by as much as 
1000-fold the pulse-to-background intensity ratio in short-pulse CO2 
laser systems. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 44892, 45526, 45570, 45608, 
45788, 46040, 46048 


of ther- 


46097 (N—77-11212) Experimental and analytical study 

mal acoustic oscillations. Final report. Spradley, L.W.; Dean, W.G.; 
Karu, Z.S. (Lockheed Missiles and Space Co., Huntsville, Ala. 
(USA). Research and Engineering Center). o, 1976. Contract 


NAS8-31625. 127p. (NASA-CR—150051; LMSC-HREC-TR-D— 
496946). NTIS, PC A03/MF AO1. 

The thermal acoustic oscillations (TAO) data base was ex- 
panded by running a large number of tubes over a wide range of 
parameters known to affect the TAO phenomenon. These param- 
eters include tube length, wall thickness, diameter, material, insertion 
length and length-to-diameter ratio. Emphasis was placed on gettin 
good boiloff data. A large quantity of data was obtained, rh sen 4 
correlated and analyzed and is presented. Also presented are com- 
parisons with previous types of correlations. These comparisons 
show that the boiloff data did not correlate with intensity. The data 
did correlate in the form used by Rott, that is boiloff versus TAO 
pressure squared times frequency to the one-half power. However, 
this latter correlation required a different set ofc correlation con- 
stants, slope and intercept, for each tube tested. (Author) 


46098 (N—77-13376) Observations of the particle number densi- 
ty of tqo-phase flows in microchannels using laser anemometry. 
Nguyen-tri-hie. (Max-Planck-Institut fuer Stroemungsforschun 
(Germany, F.R.)). Mar 1976. 50p. (REPT—4/1976). 
NTIS, PC A03/MF AO1. 


OCT. 15, 1977 


Thesis. Submitted to Goettingen Univ. 

The construction of a laser anemometer is described, and the 
first experiment in applying a statistical method to the measurement 
of particle number density of two phase flows in shallow channels is 
reported. The diameter of latex spheres used in the experiment was 1 
micron and the depth of the channel approximately 0.15 mm. The 
liquid used was water. A strong reduction of the icle concentra- 
tion in the edge and central zones of the channel was found for 
Reynolds numbers between 9 and 25.7, whereas in the remaining 
zone an increase of up to factor 3 was observed. 


46099 (ORNL/Sub—4269/15) Documentation of the heat con- 
duction code TRANCO. Callahan, G.D. (RE/SPEC, Inc., Rapi 
City, S.Dak. (USA)). 8 Aug 1975. Contract W-7405-ENG-26;S 
4269. 33p. Dep. NTIS, PC A03/MF AO1. 

A transient heat conduction code used for thermal, thermoe- 
lastic, thermoelastic/plastic, and thermo/viscoelastic analyses is pre- 
sented. The code can solve two-dimensional X-Y and axially sym- 
metric R-theta-z thermal problems with the following conditions: 
constant temperature, constant flux, convective, or adiabatic bound- 
ary conditions; time-dependent or constant internal heat generation; 
and anisotropic thermal conductivities. (DLC) 


46100 Survey of augmentation of two-phase heat transfer. Ber- 
es, A.E. (Iowa State Univ., Ames). ASHRAE Trans.; 82: 891- 


976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Techniques to augment boiling and condensation heat transfer 
are classified and surveyed. These techniques can be classified as 
passive methods, which require no direct application of external 
power, and active techniques, which require external power. Labo- 
ratory studies clarifying the basic phenomenon are described. A 
variety of application areas are noted for the more effective and 
feasible techniques. 


46101 Boiling augmentation with structured surfaces. Corman, 
J.C.; McLaughlin, M.H. (General Electric Co., Schenectady, NY). 
ASHRAE Trans.; 82: 906-918(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

Structural surfaces such as metallic wicks and extended 
(finned) surfaces can be employed to augment boiling heat transfer 
characteristics. The advantages to be gained from wicked surfaces 
include: reducing the low heat flux temperature differential; permit- 
ting capillary supply of liquid to an otherwise inaccessible surface; 
and increasing the maximum pool boiling heat flux. Fin structures 
can be employed to significantly increase the pool boiling critical 
heat flux as compared to plain surfaces. A discussion is presented to 
demonstrate each of these phenomena for saturated pool boiling in 
water. In wick flow conditions, the vaporization characteristics are 
demonstrated, and the phenomena which limit effective operation 
are defined. In flooded operation, a 50 to 75% increase in critical 
heat flux is demonstrated at the expense of higher temperature 
differential. The increase in critical heat flux for the finned surface is 
over 100% and is achieved at significantly lower surface to fluid 
temperature differentials than for the wicked surfaces. The results 
presented demonstrate the distinct differences in boiling characteris- 
tics for the structured surface and provide a basis for an evaluation 
of their relative performance in potential applications. 


46102 Experimental study of horizontal in-tube condensation. 
Royal J.H.; Bergles, A.E. (Iowa State Univ., Ames). ASHRAE 


y 

Trans.; 82: 919-931(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The condensation of low pressure steam inside smooth and 
augmented horizontal tubes has been ee investigated. 
Smooth tubes were tested to establish reference conditions and to 
check existing in-tube condensation heat transfer predictive methods. 
Inclined tubes, twisted-tape inserts, and internally finned tubes were 
tested as passive techniques to augment in-tube condensation. Tube 
inclination produced only modest improvements in heat transfer. 
Twisted tapes with pitch-diameter ratios of 3.8 and 7.0 were tested 
and found to increase heat transfer coefficients by as much as 30% 
above the empty tube values on a nominal area basis. Four internally 
finned tubes were also tested. They produced increases in heat 
transfer coefficients as much as 150% above the smooth tube values 
on a nominal area basis. 


46103 Augmentation of steady-state and transient two-phase heat 
transfer using mechanical acceleration. Macken, N.A. (Rensselaer 
Polytechnic Inst., Troy, NY); Paul, F.W. ASHRAE Trans.; 82: 932- 


940(1976). 

From Proceedings of the ASHRAE semiannual meeting; 
Dallas, TX, USA (1 Feb 1976). 

The augmentation of a heat transfer in steady and 
transient behavior is important for the improved performance of 
thermal energy systems. Many types of heat transfer augmentation 
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have been investigated both analytically and experimentally, but one 
area which has received a minimum of emphasis is the use of high 
acceleration fields for two-phase heat transfer processes. Published 
experimental results demonstrate that significant improvements in 
steady-state heat transfer can be obtained in high acceleration fields. 
Work presented suggests that transient response characteristics can 

be improved using this technique. Engineering applications, 
such as, rotational evaporators, condensers, and thermosyphons, are 
discussed as well as an innovative rotational air-conditioning system. 


46104 Nucleate pool boiling of water—acetic acid—calcium chlo- 
ride. Bansal, M.C. (Indian Telephone Industries Ltd., Banglore); 
a S.C.; Varshney, B.S. J. Inst. Eng. (India), Chem. Eng. Div.; 
57: No. 2, 89-93(Feb 1977). 

An experimental investigation for determining the thermal 
characteristics during pool boiling of water, water-acetic acid and 
water-acetic acid-calcium chloride system at 1 atmosphere was car- 
ried out. The heat flux ranged from 10.73 x 10° to 37.55 x 10°k cal/ 
hr m?. The heat transfer surface was a horizontal stainless steel tube 
of 29.3 x 10~* m diameter and 1.605 x 10-?m? outer surface area. The 
tube was submerged in the pool of liquid. The heat source was a 

rcelain rod with Nichrome wire wound on it and it was placed 
inside the stainless steel tube. The experimental data for distilled 
water showed good agreement with the earlier results obtained 
under almost similar conditions. The thermal behavior of experimen- 
tal data for water-acetic acid showed the expected trends. The data 
analysis resulted in an equation for calculating the heat transfer 
coefficient during boiling of the water-acetic acid system within an 
error of +- 10 percent. The effect of addition of calcium chloride on 
heat transfer coefficient has also been investigated. 


46105 Flow studies for natural convection in liquids between a 
sphere and its cubical enclosure. Powe, R.E.; Scanlan, J.A.; Larson, 
T.A. Int. J. Heat Mass Transfer; 20: No. 2, 159-169(Feb 1977). 
The results of a flow visualization study of natural convection 
in liquids contained between a heated sphere and its cooled cubical 
enclosure are reported. Three different spheres were utilized in 
conjunction with a cube 25.15 cm on a side to obtain dimension 
ratios (ratio of cube edge length to sphere diameter) ranging from 
1.10 to 2.20 and Grashof numbers from 0.5 to 50,000,000. Detailed 
descriptions of the flow patterns are presented, and these descrip- 
tions are substantiated by photographs of the flow. Fluids utilized 
include water, 20 cSt silicone oil, and 350 cSt silicone oil. It was 
possible to categorize the flow patterns for all of these fluids and 
eometries into four steady patterns and four unsteady patterns. 
xcept for the smallest dimension ratio, 1.10, steady flows always 
occurred at small Grashof numbers, while unsteady flows occurred 
for large Grashof numbers. Interference between up-flow and down- 
flow layers was noted for the smallest dimension ratio, and this 
created a rather unique flow pattern. 


46106 Structure of a two-phase flow in the critical cross section. 
Kalaida, Yu.A.; Fisenko, V.V.; Sychikov, V.I. Therm. Eng. (USSR) 
(Engl. Transl.); 23: No. 3, 72-73(Mar 1977). 

Translated from Teploenergetika; 23: No. 3, 88(Mar 1976). 

Experiments cane to investigate the formation of critical 
flows of two-phase flows with high moisture content in a cylindrical 
channel are discussed. From these studies it was concluded that, in a 
near-critical cross section, which is the outlet cross section of the 
cylindrical channel, a two-phase mixture of high moisture content is 
sufficiently homogeneous and critical two-phase flow can be regard- 
ed as unidimensional. (LCL) 


46107 Measurements of forced convective heat transfer to super- 
critical helium. Brassington, D.J.; Cairns, D.N.H. (Central Electric- 
ity Research Labs., Leatherhead, Eng.). Int. J. Heat Mass Transfer; 
20: No. 3, 207-214(Mar 1977). 
heat-transfer coefficient of supercritical helium flowi 

both up and down an 18 mm i.d. vertical tube has been measured. 
The conditions covered were 4.4 to 15 K, 2.2 to 14 bars, with heat 
fluxes up to 2500 W/m? and Reynolds numbers between 5 x 10* and 
10°. The results can be represented with standard deviations of 
approximately 12 t by Nu = cRe/sup 0.8/Pr/sup 0.4/ where 
c = 0.0218 for downflow and 0.0201 for upflow. Significant im- 
provement in predicting heat transfer and an explanation of the 
variation of heat transfer with the wall to bulk temperature ratio (T/ 
sub w/ T/sub b/) can be obtained if the bulk Prandtl number is 
replaced by one averaged harmonically over the range T/sub w/ to 
T/sub b/. The upflow temperature profiles show buoyancy-induced 

many of which occur at temperatures much higher than T/ 
sub pc/. The peaks can be quite well predicted by Gr/Re/sup 2.7/ 
greater than 2.4 x 10/sup -5/, a criterion suggested by Hall's model 
of buoyancy-induced heat-transfer degradation. 


46108 Correlation of nucleate boiling heat transfer based on 
bubble population density. Nishikawa, K.; Fujita, Y. (Kyushu Univ., 
Hakozaki, Fukuoka). Int. J. Heat Mass Transfer; 20: No. 3, 233- 
245(Mar 1977). 

A general correlating equation of heat transfer in nucleate 
boiling is derived, based on the assumption that the main driving 


4772 ERDA ENERGY RESEARCH ABSTRACTS 


force for convection in nucleate boiling is the stirring action of the 
generated bubbles and by means of analogy between pool boiling 
and free convection. In the theoretical analysis, the degree of super- 
heating is represented not only by the heat flux but also by the 
bubble population density. Furthermore, the nucleation factor and 
the pressure factor are introduced into the final correlating equa- 
tions. Good coincidence has been attained between these equations 
and the available experimental data in nucleate boiling of various 
liquids at various pressures. 


46109 Stable film boiling heat transfer from flat horizontal plates 
facing downwards. Farahat, M.M. (Argonne National Lab., IL); 
Madbouly, E.E. Int. J. Heat Mass Transfer; 20: No. 3, 269-277(Mar 
1977). 

An analysis is presented for stable, laminar, free-convection, 
film-boiling heat-transfer from an isothermal, horizontal, flat circular 
plate facing downward and submerged in a saturated liquid. The 
mathematical techniques of boundary-layer theory are used, and the 
continuity, momentum, and energy equations for the vapour phase 
are solved numerically using an explicit difference technique. Results 
are obtained for saturated water at atmospheric pressure and at plate 
temperatures from 450° to 1050° and plate diameters up to 250 mm. 


MATERIALS TESTING 


46110 (AD-A—036000) Evaluation of californium-252-based 
neutron radiography and photon scattering techniques for the inspec- 
tion of hot iso-statically pressed components of T-700 aircraft engine. 
Final report. Harper, H.; Young, J.C.; Baltgalvis, J.; Weber, H.; 
John, J. (IRT Corp., San Diego, Calif. (USA)). Aug 1976. Contract 
DAAJ01-75-C-0895. 84p. (IRT—6102-003). NTIS, PC A05/MF 
AOl. 

The evaluation of two nondestructive testing (NDT) tech- 
niques for the flaw inspection of turbine disk material for the 
General Electric T-700 engine is described. The material, which is 
produced by the hot iso-static pressing (HIP) technique, introduces a 
new set of NDT requirements and problems. The first technique 
evaluated is neutron radiographic inspection. It proves to be capable 
of detecting flaws; however, a certain degree of development work 
is required to improve its resolution capability. A newly developed 
photon scattering gauge was evaluated as the second technique. 
Although tailored for the inspection of explosive filler in 105-mm 
projectiles, the existing test instrument demonstrates the feasibility of 
the technique for the inspection of HIP turbine parts. The response 
of the photon scattering gauge is three dimensional. It is character- 
ized by its high-resolution capability. 


46111 (SAND—77-0060) Change in waiting time caused by slip- 
page of a sample unit. Ellefson, J.R. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 13p. Dep. 
NTIS, PC A02/MF AO1. 

A study to determine the effect of single-unit slippages on an 
exponential decay model is presented in terms of mean time to defect 
detection. It is concluded that (1) slipping a sample unit decreases 
the expected waiting time only when the initial reliability is very 
close to 1.000; (2) slipping is less significant if the annual sample is 
large and the stockpile has aged sufficiently; and (3) the penalty in 
time is large for young stockpiles, whatever the size of the annual 
sample, uniess the initial reliability is very close to 1.0. The unit is 
said to have slipped when the following circumstances accrue: a 
sample unit is not tested at its scheduled time, the reason for such 
omission is unrelated to the quality of the population, and an extra 
test is added to the next scheduled sample. 


46112 (Y—1806) Acoustic flaw triangulation on a thin spherical 
shell: an analytical solution. Blake, H.W.; Davenport, C.M. (Oak 
Ridge Y-12 Plant, Tenn. (USA)). 30 Dec 1971. Contract W-7405- 
ENG-26. 35p. Dep. NTIS, PC A03/MF AO1. 

An analytical solution for acoustic flaw triangulation on thin 
spherical shells has been prepared. A FORTRAN program is pro- 
vided which takes as input the differences in the arrival times of 
acoustic energy at the transducers and evaluates the spherical co- 
ordinates of the flaw. Only three experimental time differences need 
be measured. For this measurement, four transducers are required. 
One transducer is placed at (R, 0, 0) in spherical coordinates; the 
other three are spaced 90 degrees apart around the equator. 


SAFETY ENGINEERING 


46113 Laser lab door interlock system (Aug 1971) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2572). 

30 drawings. 

Drawings are given of a warning light box with intercom to 
give a light indication of the hazards existing within the laboratory. 
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A green light indicates a safe condition, an amber light means 
caution (call on intercom before entering), while a red light stands 
for a hazard (no entry). Drawings include the intercom power 
supply, schematic diagrams, chassis assembly, and parts lists. 


46114 Extinguishing agent for combustible metal fires. Riley, 
J.F.; Stauffer, E.E. (to Energy Research and Development Adminis- 
tration). US Patent 3,985,658. 12 Oct 1976. Filed date 16 Apr 1975. 


PAT-APPL-568,764. 

A low chloride es agent for combustible metal 
fires is described comprising from substantially 75 to substantially 94 
wt percent of sodium carbonate as the basic fire extinguishing 
material, from substantially 1 to substantially 5 wt percent of a 
water-repellent agent such as a metal stearate, from substantially 2 to 
substantially 10 wt percent of a flow promoting agent such as 
attapulgus clay, and from substantially 3 to substantially 15 wt 
percent of a polyamile resin as a crusting agent. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 46050, 46152, 46180 


46115 (BDX—613-1685) Shielding effectiveness of single con- 
ductor flat shielded cables. Darner, G.S. (Bendix Corp., Kansas City, 
Mo. (USA)). Sep 1976. Contract EY-76-C-04-0613. 1lp. Dep. NTIS, 
PC A02/MF AOl. 

The shielding effectiveness of single conductor shielded flat 
cables was studied to determine if shield and conductor geometry 
changes could reduce shield leakage. Common cable defects were 
also evaluated to establish their effect on shield effectiveness. Present 
design configuration flat shielded cables utilizing two shield layers 
the same width as the center conductor were evaluated using a 
Singer Stoddart shield leakage detector to establish average refer- 
ence shield leakage values. Cables with their center conductor width 
reduced to less than the width of the shield layers were evaluated 
and compared to the present design cables. The results indicated that 
cables with reduced center conductor width exhibited significantly 
less leakage than the present design cables. To determine if further 
reduction of the center conductor width would increase the leakage 
attenuation, cables were fabricated with the center conductor width 
very narrow compared to the shield width. Leakage evaluation 
showed this to be of no advantage. A sample cable made with a solid 
wrap-around shield was found to allow much less leakage than the 
reduced center conductor width design. The shield was fabricated 
by flattening seamless aluminum tubing around the insulated flat 
center conductor. Shield defects, shifted conductors, and shifted 
shield layers were found to increase leakage on the flat cables of 
both the presently used and the reduced conductor designs. 


46116 (BDX—613-1717) Multipurpose laboratory test system 
applying CAMAC standards. Bowers, J.L. (Bendix Corp., Kansas 
City, Mo. (USA)). Nov 1976. Contract EY-76-C-04-0613. 28p. 
(CONF-761128—2). Dep. NTIS, PC A03/MF AO1. 

From IEEE mid-American electronics conference; Overland 
Park, Kansas, United States of America (USA) (9 Nov 1976). 

A flexible electronic product test and evaluation system is 
proposed. A system study was performed to determine how increas- 
ingly complex telemetry systems could be effectively evaluated 
during development and preproduction and after first production 
units were built. A primary requirement was that this system remain 
flexible with respect to configuration and mission and that it be 
easily maintainable. In addition, the system must be upgraded easily 
as old product requirements and definitions are replaced by new 
designs. As a result of this study it is concluded that this project 
would involve the expenditure of considerable funds and manpower 
at the beginning of the project and that the cost effectiveness of the 
system would be dependent upon its utilization and management. 
This study also demonstrates how the use of computer interface 
hardware standards (IEEE 583) can minimize requirements for ex- 
pensive specially designed test equipment for each application. 


46117 (SAND—76-0264, pp 3) New semiconductor development 
laboratory. Gregory, B.L. Aug 1976. 

In Sandia technology. 

The purpose of the new laboratory is to develop ome for 
high-reliability, radiation-hardened integrated circuits. Output of the 
laboratory is expected to be about 100 wafers of prototype IC’s per 
week. (TFD) 


46118 (SAND—77-0376) Circular microstrip antennas. 
Schnetzer, G.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). Ai 
yoy Contract EY-76-C-04-0789. 46p. Dep. NTIS, PC A03 
AOl. 

The circular microstrip antenna is analyzed by developing the 
field equations within the antenna in terms of Bessel functions. When 
the o; of the Bessel functions is 1, the antenna radiates normal to 
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the surface on which the antenna is mounted. Equations are devel- 
— for calculation of radiation patterns, impedance, bandwidth and 

iency when the antenna is operating in this mode. Curves are 
provided to assist in the design of a circular microstrip antenna. 


46119 Controllatron tube (14 Dec 1976) (Engineering 
eee Albuquerque, N.Mex. (USA)). (CAPE—2512/1). 
wings. 
Instructions are given for evacuating and loading a controlla- 
tron tube. Procedures are outlined for: ry seal-on and leak test; (2) 
bake-out; (3) target and reservoir loading; and (4) seal off. 


46120 16 channel router (Feb 1977) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2573). 

4 drawings. 

Drawings are given for a router which will accept 16 inputs 
and store them in 16 groups in a Nuclear Data 2200 pulse height 
analyzer. The analyzer is modified to accept two routing inputs in 
addition to the two already provided. These two inputs (labeled AD 
8 and AD 9) have the same function as the dee external routing 
signals EXT 10 and EXT 11, that is they set the starting address in 
the analyzer to the correct group. The signal REJECT will inhibit 
storage in the event of a pulse appearing on two or more inputs 
simultaneously. This signal is connected to the Reject BNC connec- 
tor on the ADC. The rest of the logic signals, outside of AD 8 and 
AD 9, appear on the EXT connector. The signals AD 8 and AD 9 
are connected through Ge diodes to board 111 pins F and L 
respectively in the Memory Driver module. During acquisition the 
Live/Static Display switch must be in Live position to clear the 
address register after each event. The drawings include schematic 
diagrams of the biased amplifier, the summing amplifier, and the 
router. 


46121 Floppy Disc/Intel 8080 Interface (May 1975) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2577). 

3 drawings. 

Schematic circuit diagrams are given for a Floppy Disc/Intel 
8080 Interface. The drawings include the data board, the timing 
board, and the cable card. 


46122 (BNWL-tr—241) Insulators in strong electric fields. 
Thoma, P. Translated from Bull. Schweiz. Elektrotech. Ver.; 64: 1431- 
1438(1973). 32p. Dep. NTIS, PC A03/MF AO1. 

Any solid insulator contains imperfections and defects which 
influence the charge transport. If charges are injected into such 
insulators and voltages applied, then there are regions in which the 
current density is substantially greater than in the rest of the volume 
(model of current paths). These current paths cause instabilities of 
the current-density distribution and current intensity, whose obser- 
vation is recorded upon here. It is concluded that the load condition 
of an insulator can be described by three power ranges which are 
separated from one another by critical powers. These powers are 
eo pone as products of current intensity and voltage, relative to 
unit volume. 


46123 Protective carrier for microcircuit devices. Robinson, L.A. 
(to Energy Research and Development Administration). US Patent 
3,988,648. 26 Oct 1976. Filed date 18 Jul 1975. 6p. 

PAT-APPL-597,270. 

An improved protective carrier is described for microcircuit 
devices having beam leads wherein a compressible member is dis- 
posed on the carrier base beneath and overlapping the periphery of 
an aperture in a flexible circuit element. The element is adapted to 
receive and make electrical contact with microcircuit device beam 
leads, the compressible member disposed or arranged to achieve 
flexing of the circuit element against the microcircuit device beam 
leads to conform to variations in thicknesses of the device beam 
leads or circuit element electrical paths and thereby insure electrical 
connection between the beam leads and the electrical paths. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 45826, 45827 


46124 Acid solubilization of sewage sludge and ash constituents 
for possible recovery. Oliver, B.G.; Carey, J.H. (Canada Center for 
Inland Waters, Burlington, Ont.). Water Res.; 10: No. 12, 1077- 
1081(1976). 
Many of the irace elements and phosphorus in digested 
sludges can be solubilized with acid at an average acid cost 
of $41 and $77 per ton of dry solids for H2SO, and HCl, respectively 
($46 and $86/metric ton). But an economic gain accrued by the 
recovery of metals and — would be minimal since process- 
ing of the large volumes of dilute acid leachate would be expensive. 
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Based on acid costs alone, sludge detoxification does not seem to be 
economically feasible, so the elimination of metal discharges at 
source seems to be the only practicable solution to reducing heavy 
metal levels in digested sludges. Sulfuric acid can be used to non- 
selectivity solubilize metals and phosphates from sludge incinerator 
ash for about $21 per ton of ash treated ($24/metric ton). In most 
instances, separation and recovery of the constituents in the leachate 
would be too costly to make profitable recycle possible. Optimiz- 
ation of incineration parameters such as temperature can be used to 
= the environmental impact of landfilling sludge incinerator 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 44892, 44893, 44894, 44896, 45013 


46125 Rotary grate. Martin, J.J. US Patent 4,013,060. 22 Mar 
1977. Priority date 9 Aug 1974, German, Federal Republic of (F.R. 
Germany). 10p. 

An assembly of coaxial rotor units is described which forms 
part of a grate in an industrial furnace and serves to transport as well 
as to admit air to solid fuel in uncombusted and/or at least partially 
combusted state. Each rotor unit has a shell which is assembled of 
heat-resistant fuel-contacting rings and has gaps for discharge of air 
into fuel, a hollow core which is received in and rotates with the 
shell and whose cylindrical wall has apertures for admission of air 
into compartments disposed between the shell and the core and 
communicating with the gaps between the rings. The end walls of 
the core rotate with or relative to trunnions at least one of which 
admits air into the core so that such air flows through the apertures 
of the cylindrical wall, into the compartments and issues via gaps to 
contact the fuel. The core can receive a cylindrical drum which has 
a peripheral helix or discrete distancing projections and serves to 
regulate the flow of air along the inner surface of the cylindrical 
wall so that the cooling of core is more pronounced in regions which 
are nearer to fuel. The rings of the shell are assembled of heat- 
resistant segments which are fastened to the cylindrical wall of the 
core. 


46126 Fresh effort to improve fluid bed design. Butler, P. Engi- 
neer; 244: No. 6317, 36(21 Apr 1977). 

The design and operation of the Appa fluidized bed combus- 
tor which used a circulating fluid bed and its use for incinerating 
municipal wastes are discussed. Other applications of the combustor 
are foreseen and include burning low grade fuels and wastes for 
industrial process heat and power generation. (LCL) 


UNDERGROUND NEERING 


46127 Mg al Electrokinetic consolidation of slimes in an 
underground mine. Report of investigations. Sprute, R.H.; Kelsh, _ 
(Bureau of Mines, Spokane, Wash. (USA). Spokane ’Minin, 
—_ Center). Dec 1976. 38p. (BM-RI—8190). NTIS, PC AO MF 
AOl 


These tests demonstrated that electrokinetic treatment of un- 
derground slime deposits can sufficiently harden them to permit 
their removal or use as backfill. Therefore, slimes can be effectively 
utilized underground, either as part of unclassified tailings subjected 
to electrokinetic treatment in primary stopes, or as taken from slime 
sumps. It is hoped that ultimately all slimes can be used as backfill, 
thereby eliminating the need for their aboveground disposal. This 
could best be accomplished by dewatering unclassified tailings to a 
much greater extent--approximately 70 wt-pct solids--before placing 
them in primary stopes. Such thickened slurries respond exceptional- 
ly well to electrokinetic treatment; they are easily transported hy- 
draulically, and segregate to only a negligible extent on placement. 
Electrokinetic hardening of these deposits could create a dense, 
high-modulus backfill that would provide greater support for mine 
walls, men, and equipment than is attained by the coarse classified 
sand now in use. 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 44983, 45001 
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PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


46128 (AD-A—035747) NRL Van de Graaff operation, 1 Janu- 
ary—31 December 1975 Final report. Butler, J.W. (Naval Research 
Lab., Washington, D.C. (USA)). Nov 1976. 77p. (NRL-MR—3421). 
NTIS, PC A05/MF AO1. 

See also report dated Jul 75, AD-A—014507. 

This document is the eleventh and final report of a series of 
summaries of the use and development of the L 5-MV Van de 
Graaff accelerator and associated equipment. The first six were 
semiannual summaries; and the next five (including the present one) 
were annual summaries. Facility development and improvement are 
discussed, including specific reports on (1) the development of new 
species of ion beams from the Van de Graaff and (2) the construction 
of a new 200-kV ion implantation system. A section on research 
highlights includes descriptions of experiments on reactor material 
neutron damage simulation by heavy-ion bombardment, x-ray emis- 
sion during bombardment of materials by heavy ions, materials 
modification by ion implantation, and materials analysis by ion 
beams. The final section includes brief descriptions of service irradia- 
tions for scientists outside the branch. 


46129 (AD-A—035857) An evaluation of the 225W electron 
beam machine. Technical memo. Skillington, G.L.; Oldham, T.R.; 
Schallhorn, D.R. (Harry Diamond Labs., Washington, D.C. (USA)). 
Dec 1976. 17p. (HDL-TM—76-31). NTIS, PC A02/MF AO1. 

Report on X-Ray Simulator (E-Beam) Development, Shield 
Experiments. 

Diagnostic experiments have been conducted by the Harry 
Diamond Laboratories to determine the beam characteristics of the 
Physics International (PI) 225W Electron Beam Machine. The pur- 
pose of these experiments was to provide reproducibility, uniformity, 
and depth-dose information for material experiments being conduct- 
ed by personnel from Los Alamos Scientific Laboratory. The 225W 
uses magnetic-beam transport; hence many stable fluence levels and 
beam sizes were available. However, only the 45 cal/sq cm, 6.5-sq 
cm area level was studied. At this level, the shot-to-shot reproduc- 
ibility had a standard deviation which was 10 to 12 percent of the 
mean. It was also found that the beam had an annular pattern, 
sometimes varying as much as 60 percent from the mean fluence. 
The diode diagnostics, as well as a PI Faraday cup, were used to 
generate an electron energy spectrum having an average electron 
energy of 247 keV. This spectrum was used, in turn, to predict the 
depth-dose profile in carbon. 


46130 (LA—6784-PR) Intense neutron source facility. Progress 
repos’, January 1—March 31, 1977. Brown, M.C. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1977. Contract W- 
7405-ENG-36. 36p. Dep. NTIS, PC A03/MF AO1. 

Construction activities are proceeding on schedule, and site 
layouts, first draft of building layouts, and initial concepts of the 
electrical, mechanical, and structural plans were reviewed. Shielding 
calculations are now being carried out. The designs of all major 
components of the B-O-T were made final. The fabrication of better 
than 90 percent of the hardware is underway with completion dates 
ranging from March 15, 1977 to April 15, 1977. The beam diagnos- 
tics problem has now been studied in considerable detail. A method 
has been evolved which will allow measurement of the particle 
density distribution within the beam. Almost all of the Beam-on- 
Target (B-O-T) CAMAC and microcomputer system components 
are operational. They are being integrated into the monitor and 
control system. A new controller for the B-O-T kV power supply 
has improved the regulation to better than 0.1 percent, which is 
sufficiently stable for the initial low-current experiments. A second 
regulator stage will be added later to improve the stability to the 
—— of 0.01 to 0.02 percent. The ion source is now operating 
reliably and routinely with 8 arcs. An ion current of 2.5 amps dc has 
been measured. The projected lifetime of 1000 hours is now predict- 
ed, based on observations of wear characteristics over the 300 hours 
presently logged. The source now meets all the requirements for 
initial turn-on of the B-O-T. 


46131 (UCRL—79152(Rev.1)) Nuclear processes involved in 
electronuclear breeding. Heckrotte, W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 31 Jan 1977. Contract W-7405- 
ENG-48. 17p. (CONF-770107—3). Dep. NTIS, PC A02/MF AOl1. 

From Information meeting on acceleration breeding; Upton, 
New York, United States of America (USA) (18 Jan 1977). 

The nuclear processes considered in a recent LLL assessment 
of electronuclear breeding of fissile material are described. The 
nuclear cross sections and neutron yields measured in the MTA 
program (1949-1954), and the nuclear cascade calculations carried 
out then and in more recent times are briefly described. The prob- 
able advantage of deuterons over protons as particles to be acceler- 
ated is mentioned, and the need for a series of experiments to 
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determine the choice of particle, optimum accelerator parameters 
and target system design is stressed. 


46132 Intense low-momentum kaon beam at the Argonne ZGS. 
Colton, E. (Argonne National Lab., Ill. (USA)). Nucl. Instrum. 
Methods; 138: No. 4, 589-598(15 Nov 1976). 

The design and operation of the separated 500 MeV/c kaon 
beam are discussed. The solid-angle momentum acceptance is 90 
msr%AP/P for a 3 inch long production target. Active beam ele- 
ments are four quadrupole magnets, and two bending magnets. The 
beam incorporates a tapered-gap dc separator for mass separation, 
but utilizes no explicit momentum collimation. Nominal beam length 
is 400 inches. Using a 2.0 inch long platinum production target, we 
have measured a 430 MeV/c beam flux of 730K~ per 10 * 12.33 
GeV/c incident protons for a beam lenxth of 440 inches. In this case, 
the separated impurity (e~ +7” +~ )/K~ is found to be 310. Under 
normal conditions, we expect 500 MeV/c fluxes of 1950 K~ or 13 
500 K* for 101! 12.33 GeV/c incident protons. 


46133 General purpose 1 GeV/c separated beam at the 
ZGS. Colton, E. (Argonne National Lab., Ill. (USA)). Nucl. Instrum. 
Methods; 138: No. 4, 599-611(15 Nov 1976). 

The design and operation of a separated low-momentum 
beam are discussed. In the normal operating mode, the beam accep- 
tance is calculated to be 21 msr%AP/P at 1 GeV/c. At 0.8 GeV/c, 
enriched fluxes of 2940 K~ or 16390 K* are expected for 10"! 12.3 
GeV/c incident protons, while 420/anti p are expected at 1 GeV/c. 
In the reversed-polarity operating mode, the maximum beam accep- 
tance is calculated to be 15.2 msr%AP/P; excellent momentum 
resolution is available in pion and proton beams which are run in this 
mode. Results on actual beam operation indicate that the beam 
— as predicted, with the exception of separator rejection 

actors. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


46134 (BNL—22545) Limitations of heavy ion synchrotron ac- 
celeration for inertial fusion. Berley, D.; Danby, G.T. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 3p. (CONF-770313—89). Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The potential benefits from heavy ion inertial fusion motivate 

the rapid development of a program to test the principle. To define 
the program, accelerator parameters which have not hitherto been 
commonly considered must be studied interactively with basic ques- 
tions of space charge limitations and charge exchange. Beam lifetime 
and power output efficiency may ultimately lead to a linear accelera- 
tor as the choice for an ignition device. For proof of principle, 
however, at power levels way beyond present inertial fusion experi- 
ence, synchrotrons may have applicability at lower cost. The power 
and energy which can be delivered by the accelerating system to the 
reaction chamber are limited by space charge defocussing and intra 
beam charge exchange scattering, both of which are beam density 
dependent. These put constraints on linac injector energy, synchro- 
tron aperture, synchrotron magnetic rigidity, acceleration time, ion 
species and charge to mass ratio. The accelerator system considered 
is classical. A linear accelerator injects into a synchrotron which 
accelerates the ion beam to the full energy delivered to the target. 
The maximum energy deliverable by a synchrotron is treated in 
section I. The targetting parameters and the energy gained through 
synchrotron acceleration completely determine the synchrotron ap- 
erture. These are discussed in sections II and III. The ion range in 
material is treated in section IV. The problem of intrabeam scatter- 
ing is considered in section V. Finally, in section VI is a discussion 
of examples to meet specified goals. 
46135 (BNL—22551) Secondary yield enhancement from cur- 
rent-carrying target. Blumberg, L.N.; Webster, A.E. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 3p. (CONF-770313—91). Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Monte Carlo calculations of relative yield of 7~, K~ and anti 
secondaries from cylindrical current-carrying production targets in 
igh —- proton beams are presented. The results show that the 

expected focusing effect can increase the secondary intensity within 
the acceptance of a secondary beam by significant factors--in some 
cases two or more--with currents in the 15 to 25 kA range. These 
currents are readily obtainable from pulsed power supplies. For dc 
operation currents of this magnitude appear possible from existing 
power supplies and for targets of small transverse dimensions such as 
2 mm radius Ag. 


46136 (BNL—50643) Preliminary results of 200 MeV bunching 
experiments. Danby, G.; Gill, E.; Keane, J.; Maschke, A.W. (Brook- 
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haven National Lab., Upton, N.Y. (USA)). 1 Mar 1977. Contract 
EY-76-C-02-0016. 4p. Dep. NTIS, PC A02/MF AO1. 

The AGS was apertured down to a small value, and the 
injected beam was bunched as abruptly as possible. An instantaneous 
current was measured co to delta nu? approximately 
equal to 30. This corres 
= 1.9 units, or about 7.5 times the “classical” space 

e limit. No intensity dependant losses were observed. The 
ietbeanans current was limited by the energy spread in the 
injected beam 


46137 (CONF-770313—58) Reappearance of Linac bunch struc- 
ture on booster bunches capture and acceleration. Anken- 
brandt, C.; Gray, E.; Griffin, J.; Johnson, R.P. (Fermi National 
Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 


3p. Dep. NTIS, PC A02/MF AO01. 
Chicago, Illinois, 


From Particle accelerator conference; 
United States of America (USA) (16 Mar 1977). 

During adiabatic capture and initial 30 MHz beam bunchi 
in the Fermilab Booster, very high frequency structure is observ 
on the bunches. The structure has the appearance of a bunch ae 
oscillation instability which appears and disappears in a sporadi 
manner. A computer simulation of injection dynamics reveals the 
fact that the observed structure is related to re-ap of a 
injected linac bunch structure after relocation within the 
phase space. 


46138 (CONF-770313—98) Operation of the Fermilab accelera- 
tor as a proton storage ring. Ankenbrandt, C.M.; Fisk, H.E.; Johnson, 
R.P.; Miller, H.W.; Pfeffer, H.; Tollestrup, A; Turkot, F. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract EY- 
76-C-02-3000. 3p. Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

To evaluate its potential for colliding beam experiments, a 

preliminary exploration of the Fermilab main ring —— in the 
storage ring mode was made. Beam lifetime and horizontal size 
measurements were obtained at 75, 100, 135, and 200 GeV/c. The 
data, when compared to predictions of a gas —— model, imply 
the existence of other additional effects which merit further investi- 
gation. 
bunch widening as due to self-bunching. Ruggiero, A.G. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract EY- 
76-C-02-3000. 3p. Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Several theories have been proposed to explain anomalous 
bunch lengthening and widening in particle storage rings. All these 
theories either assume a modification of the accelerating potential 
well or a high frequency self-bunching mechanism similar to the one 
proposed for proton bunches. Some of the theories assume interac- 
tion between several modes of self-bunching which leads then to 

“turbulence.” In most cases it is possible to derive a stability condi- 
tion in terms of bunch current and impedance, but then the assump- 
tion is made that the bunch will blow up its width to a value which 
matches the stability condition. To check how valid is this assump- 
tion, a computer simulation of the behavior of a high-intensity 
electron bunch was carried out. A very special case of impedance 
model was adopted which is a constant and real impedance for any 

current. 


46140 (LBL—5552) Transport of intense ion beams. Lambert- 
son, G.; Laslett, L.J.; Smith, L. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 16 Mar 1977. Contract W-7405-ENG-48. 
4p. (CONF-770313—76). . NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, 

United States of America (USA) (16 Mar 1977). 

The possibility of using intense bursts of heavy ions to initiate 
an inertially confined fusion reaction has stimulated interest in the 
transport of intense unneutralized heavy ion beams by quadrupole or 
solenoid systems. This problem was examined in some detail, using 

numerical integration of the coupled envelope equations for the 
= uadrupole case. The general relations which emerge are used to 
elop examples of high energy transport systems and as a basis for 
able intensities for initial acceleration 


46141 (SAND—76-9156C) Collective acceleration investigations 
with the ionization front accelerator. Olson, C.L.; Poukey, J.W.; 
VanDevender, J.P.; Owyo A.; Pearlman, iS. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 
14p. — -770313—78). Dep. NTIS, PC A02/MF AO1. 
Particle accelerator conference; Chicago, 

United ‘oo of America (USA) (16 Mar 1977). 

Part I of a three part program to demonstrate feasibility of the 
Ionization Front Accelerator (IFA) has been completed and is 


to an instantaneous tune shift of 
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successful. Experiments describing intense relativistic electron beam 
(IREB) propagation in Cs are rted. The threshold ure for 
electron beam ionization of Cs is found to agree with earlier theoreti- 
cal predictions. These results experimentally establish Cs as a feasible 
working gas for the IFA. Numerical simulation results are also 
demonstrate controlled potential well motion and 
co! ve ion acceleration with the IFA. 


46142 lg Single-bunch beam loading 

two-mile accelerator. Koontz, R.F. (Stanford Linear Accelerator 
Center, Calif. (USA)). May 1976. Contract EY-76-C-03-0515. 205p. 
Dep. AOl. 


Loge experiments described were initially by interest 
in the radiation loss of relativistic electron F sa me g through 
periodic structures. Later the same oy eg relevant to 
the theory of energy loss of electrons ” e storage rings. In both 
of these cases energy loss to the hi a modes of 
tive structures could seriously limit t cir effective operation. coon 
experiments, single bunches of electrons with intensities up to 7 x 10° 
electrons per bunch are accelerated through the SLAC — 
meter accelerator, and their energy spectra are analyzed. Ear 
experiments over a wide a range (900 MeV to a GeV} 
demonstrated that the energy loss was proportional to 
charge in the bunch but was independent of beam ener 
average energy loss of a single bunch normalized to energy. The 
was initially measured to be 38 MeV. 


46143 Ja = Investigation of radiation behavior rey 
function of wiggler parameters. Nikitin, M.M.; a he 5. 
Translated by S.J. Amoretty from Zh. Tekh. Fiz; 45: No. 5 50. 
953(1975). 12p. Dep. NTIS, PC A02/MF AO1. 

The prospects of using wigglers to generate 
radiation in a wide energy range are promising. The basic properties 
of this radiation have been previously studied theoretically and 
experimentally. An analysis is given of the dependence of the radi- 
ation power of a wiggler on its structural and electrical parameters, 
and these parameters are matched with the required spectral radi- 
ation power. An air-core wiggler consisting of C-XE solenoids 
of rectangular cross section is examined. This type of wiggler is 
ideally suitable for charged-particle accelerators. 


46144 (BNL-tr—653) Effect of electron beam parameters on 
radiation from wigglers. Nikitin, M.M.; Epp, V.Ya. Translated by S.J. 
Amoretty from Zh. Tekh. Fiz.; 46: No. 11, 2386-2391(1976). 16p. 
Dep. NTIS, PC A02/MF AO1. 
The radiation of charged particles in o sage wiggler, 
ae ated elsewhere for a single electron, showed that the spectral 
polarization properties of radiation from a wiggler are markedly 
different from those of synchrotron radiation from an electron and 
that the spectral density of radiation from a wiggler tly exceeds 
that of the synchrotron radiation. The results of this investigation 
can be used only for an electron beam whose particles move parallel 
to each other. It is well known, however, that electrons accelerated 
in a synchrotron produce betatron and synchrotron oscillations near 
the equilibrium orbit, which are determined by the accelerator 
parameters. An investigation was made of the dependence of the 
spectral and polarization characteristics of radiation from a wiggler 
= the distribution of the amplitudes and oscillation frequencies of 
the particles in the accelerating bunch. It is shown that the distribu- 
tion of electrons according to the directions of motion, which is 
caused by the oscillation of the particles in the beam, has a strong 
effect on wiggler radiation. 


AUXILIARIES AND COMPONENTS 


46145 (BNL—22505) Long radiation for beam 
loss monitoring. Balsamo, J.; Fewell, N.M.; Klein, J.D.; Witkover, 
R.L. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-0016. 9p. (CONF-770313—90). Dep. NTIS, PC 


A02/MF 
From Particle accelerator conference; Chicago, Illinois, 
installed at the 


United States of America (USA) (16 Mar 1977). 

The Long Radiation Monitor (LRM) system 
200 MeV linac at Brookhaven National aesaeep is described. 
This system allows observation of both the spatial and temporal 
character of the losses in the linac and its transport lines. An array of 
large diameter gas filled coaxial cables are used as extended ion 
chambers to detect the losses. The output signals are available as a 
histogram, video waveforms, and numerical data via the computer. 
A fast beam interrupt is also provided. The detector characteristics 


and details of the processing electronics are presented. Results of 
studies of longitudinal, steering and focusing losses are described. 


46146 (BNL—22552) Ultra stable high field superconducting 
dipoles. Allinger, J.; Danby, G.; Jackson, J.; Prodell, A. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 2p. (CONF-770313—55). Dep. NTIS, PC A02/MF AO01. 
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From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Tolerance of superconducting magnets to beam heating can 
be crucial. The magnets described produce a dipole field re hm 

1 current sheets. Images in iron extend the sheets. The field is 
parallel to the current sheets so that high purity aluminum spacers 
can extend over the full length and height of the coil. High alumi- 
num thermal conductivity and diffusivity results in locally produced 
heat — dissipated into helium over a large area. All magnets 
show little training with complete “memory” to ary 
100% of short sample. B induced quenching is not observed. The 2 
m, 8° dipole coils do not quench at 3 T if the correcting coil is driven 
normal, dissipating <1 kW. Intralayer quench —— induced 
by 30 GeV protons is described. A 1 m, 6 — 
quenched at 5 T. Pulsing losses at 0.5 T/sec are small 


46147 (CONF-770313—23) Prototype test of Energy Doubler/ 
Saver bending magnet. Yamada, R.; Ishimoto, H.; Price, M.E. (Fermi 
National Accelerator Lab., Batavia, Il]. (USA)). 1977. Contract EY- 
76-C-02-3000. 3p. Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

An improved full scale bending magnet for the Energy Dou- 
bler was cooled down with a prototype satellite refrigerator and its 
characteristics were measured. Quenches were intentionally induced 
on this magnet below 40 kG using a heater, and the quench behavior 
was investigated from the viewpoint of system safety. The first self- 
induced quench of this horizontal magnet system occurred at about 
41.7 kG. Due to high single phase pressure, the magnet was not 
trained to any higher field. The measurement of ac loss was done, 
and the data showed some wire movement at about 20 kG. Transfer 
function was measured to be 9.81 (G/A). The magnetic field was 
measured using a harmonic coil. The field quality was found to be 
improved over the first full scale magnet. 


46148 (CONF-770313—25) Energy Doubler/Saver safety leads. 
Kuchnir, M.; Biallas, G. (Fermi National Accelerator Lab., Batavia, 
Ill. (USA)). 1977. Contract EY-76-C-02-3000. 3p. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A special type of cryogenic current lead is described and its 
thermal evaluation is presented. This high voltage insulated lead was 
designed for heavy electrical conduction only during the quench of a 
superconducting magnet and for minimal heat leak. 


46149 (CONF-770313—54) Control of Fermilab Booster tunes. 
Johnson, R.P; Meisner, K.; Sandberg, B. (Fermi National Accelera- 
tor Lab., Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 2p. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Control of the radial and vertical tunes of the booster is 
implemented using ramped correction quadrupoles. Minor modifica- 
tions to the power supply cards for the 48 (previously) dc correction 
quadrupoles allow “the tunes” to be continuously programmed or 
held constant throughout the 33 ms acceleration cycle. This capabili- 
ty is in addition to the usual use of these quadrupoles to be indepen- 
dently varied to correct for harmonic distortions in the lattice. An 
automatic computer program measures and displays the tunes vs. 
time in the cycle to monitor performance and to allow the ramps to 
be adjusted by the machine operator. 


46150 (CONT ee ee Measuring the aperture and locat- 
ing beam obstructions in the Fermilab accelerator. Gannon, J.C.; 
Schmidt, C.W. (Fermi National Accelerator Lab., Batavia, Il. 
op 1977. Contract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/ 
AOl. 
From Particle accelerator conference; 


Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A method which uses the coasting beam at the injection 
energy to scan the aperture in a large accelerator such as the Main 
Accelerator at Fermilab is described. This scanning procedure 
serves two purposes. It provides a record of the aperture size around 
the entire accelerator which can be used for future reference and 
comparison. And it is highly useful in locating beam obstructions 
which may be caused by a colla vacuum chamber or some small 
object in the chamber to within a few meters. A high degree of 
accuracy has been achieved in finding and removing even very small 
obstructions. This method uses several computer programs, the main 
accelerator correction dipoles and beam position detectors, and some 
simple calculations. 


46151 Touch panel at SLAC (15 Apr 1977) (Engineering Materi- 
Linear Accelerator Center, Calif. (USA)). (CAPE— 

50 drawings. 

Drawings and lists are given for a cross wire touch 
panel used with an SDS 925 computer at the Stanford Linear 
Accelerator Laboratory. Drawings include the wiring diagram and 
chassis. 
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46152 Power supply, 9kW, 30 kV, 300 mA, voltage regulated, 
a continuously variable, adjustable output current limit- 
ing ( (24 Nov 1969) Materials). (California 


1. Livermore (USA). Lawrence Livermore Lab.). (CAPE— 
2576). 


22 drawings. 

Specifications iven for a 9-kW, high voltage, —- 
regulated, dc power bool y working off a 208-volt, 3-phase ac line 
and with a maximum continuous dc output of 30 kV and 300 
milliamperes, with the positive side of the output grounded. The 
output current is limited over an adjustable range. The intended use 
of this power supply is as the accelerating high voltage supply in an 
electron beam source. The load to be dem on the output of the 
supply can be considered to be resistive and may vary over a dog 3 
of values which would result in a load current of up to 
milliamperes at any nominal —- voltage from 30 kV down to 3 
kV. The power ane consists of the following three major sections: 
(1) hv transformer and rectifier; (2) voltage regulator-current limiter; 
and (3) removable control chassis. 


ION SOURCES 


46153 (BNL—22495) High current negative ion beams. Prelec, 
K.; Sluyters, T.; Grossman, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 3p. ( 
770313—81). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The development of an intense negative ion magnetron 
source, capable of extracting short pulsed negative ion beams of 
several hundred mA, was previously reported. For most particle 
accelerators these pulsed beams are more than adequate, but for 
efficient neutral injector systems in future fusion reactors, multi- 
ampere dc negative ion beams are required. In the past two years 
significant progress was made in the development of three direct 
extraction negative ion sources. The first source, the hollow dis- 
charge duoplasmatron (HDD), was extensively studied and opti- 
mized up to currents of 60 mA. With the second source, the 
magnetron, a beam current of almost one ampere has been obtained 
for more than ten milliseconds beam pulses. Several prototype 
Penning sources were constructed with yields similar as the magne- 
trons and with the expected advantage of higher gas efficiency. In 
order to improve knowledge of the origin of negative ion produc- 
py —- has started to measure the pertinent plasma param- 

the above mentioned sources by spectroscopic means and 
sheenenails probes. A first attempt was made to integrate a magne- 
tron source in a 150 kV accelerator structure; so far, beams of 200 
mA were accelerated up to 120 kV for several millisecond 
pulses. 


46154 (LBL—6500) Recent progress in heavy ion sources. Clark, 
D.J. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Mar 1977. Contract W-7405;ENG-48. 7p. (CONF-770313—57). Dep. 
NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A summary is given of the progress during the last several 
years in the technology of sources of high charge state positive 
heavy ions and negative heavy ions. Subjects covered include recent 


results in ECR and EBIS source development and comparison of 
various source types for high charge state heavy ions. 


INJECTION AND EXTRACTION SYSTEMS 


46155 (CONF-770313—110) Injection methods in the Fermilab 
booster. Cosgrove, D.F.; Gray, E.; Hojvat, C.; Johnson, R.P.; Owen, 
C. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. 3p. 
Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

At present there are two working injection methods; single- 
turn using a ferrite kicker magnet and multiturn using a pulsed set of 
4 dipoles in one straight section. The operating characteristics of 
these methods are described. The expected implementation of H™ 
injection will involve the incorporation of devices for all three 
methods in one 6-m long straight section. The H™ scheme is de- 
scribed and the expected operating characteristics compared to the 
present methods. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


46156 (LA-UR—77-544) Clinical servo system for shifting the 
range of pion beams. Liska, D.J.; Leavitt, J.N.; Halbig, J.K.; Dauels- 
berg, L.B. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
= W-7405-ENG-36. 6p. (CONF-770313—10). Dep. NTIS 
From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
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An energy absorbing instrument for use with a 

linear accelerator producing a high intensity beam of negative pions 
is described. The system makes use of a variable column of energy 
absorbing fluid with depth controlled by a hydraulic servomechan- 
ism to conform to theoretically or experimentally derived sweep 
curves in the form of histograms or continuous functions. The dose 
versus depth curves which result from the vertical sweep of this 
instrument show excellent flattening over the stroke. The details of 
construction and control of a proto’ “range-shifter” are de- 
scribed, as well as an innovative design for — the form and 
function of the device. A unique method for command- 
storage and interrupt control using programmable memories and 
microprocessor techniques is discussed which has proven satisfac- 
tory in applications involving human patients. 
46157 (LA-UR—77-883) or analysis for intense 2.2-pJ (14- 
MeV) neutron sources. Battat, M.E.; Dudziak, D.J. Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
8p. (CONF-770401—21). Dep. NTIS, PC A02/MF = 

From 5. international conference on reactor shielding; 
ville, Tennessee, United States of America (USA) (i Ape aS 197), 

Shielding studies performed for two research 
signed to produce intense sources of D-T neutrons are omen 
Topics considered include design of the bulk shield, skyshine calcu- 
lations, and activation problems. Rather than detailed quantitative 
results, emphasis is placed on the calculational methods used in the 
overall shield design and representative results. 1 figure. 


46158 sn Design and development of multi-megawatt 
beam dumps. Haughian, J.M.; Cooper, W.S.; Paterson, J.A. (Culifor- 
nia Univ., Berkeley (USA). ” Lawrence Berkeley Lab.). Nov 1976. 
Contract W-7405-ENG-48. Sp. (CONF-770313_—56). Dep. NTIS, 


PC A02/MF 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The next generation of U.S. fusion experiments which in- 
cludes TFTR, MFTF, and Doublet III, will utilize neutral-beam 
injection for plasma heating. TFTR, for example, desires 20 MW of 
120-keV deuterium atoms in pulses of 0.5-sec duration. In order to 
meet these requirements, a 15-A, 120-keV, 0.5-sec pulse per minute 
module is presently under test at the neutral-beam test facility at the 
Lawrence Berkeley Laboratory. A 65-A, 120-keV, 0.5-sec module is 
under construction and is scheduled for assembly in April of this 
year. Some of the features of a calorimeter/beam dump that is 

tly being used in the testing and evaluation of these neutral 

sources are discussed. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 46138 


46159 (BNL—22491) Magnet power supply system for the ISA- 
BELLE half-cell prototype. Nawrocky, R.J. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 6p. 
(CONF-770313—22). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Due to stringent requirements on the spatial harmonic content 
of ISABELLE’s magnetic field, the magnet power supplies for the 
half-cell prototype must be dynamically accurate and stable to 
within 0.01% of their full-scale rating. Depending on the application, 
the full-scale current of various units comprising the system ranges 
from +-50 A to 4000 A. The system, as constructed is fully 
controllable and programmable either manually or with a control 
computer. The magnet power supply system described was con- 
structed and interconnected with the half-cell computer control 
equipment. A number of power supply units were tested with 

all systems perform according to specifications. 


46160 (BNL—22515) Superconducting 
for ISABELLE. K.E.; Sampson, 

(Brookhaven National Lab ton, (SAD. 1977. 1977 Contract 
EY-76-C-02-0016. 2p. (CONF- 313—21). Dep. NTIS, PC A02/ 


MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A system is described which allows the main series current in 
the ring magnets to automatically bypass a quenching unit. The 
method employs the switching capabilities inherent in silicon diodes 
Operating at very low temperatures. Experimentally determined 
parameters are given for a high current diode suitable for use in 
superconducting accelerators and storage rings. 


46161 (BNL—22516) ISABELLE closed orbit correction system. 
Parzen, G. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
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Contract — 3p. (CONF-770313—95). Dep. NTIS, 
PC A02/MF AO1 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 197). 

The pi closed orbit correction system for the ISA- 
BELLE storage accelerators is described. Results given include the 
initial orbit displacement error expected, the degree of correction 
that is expected by moving q = and by exciting dipole 
correction coils, the limitations on t correction due to the 
number and location of the probes (pick-up electrodes) and the 
accuracy requirements on the power supplies that stem 
each other. 


46162 (BNL—22517) ISABELLE: a proton—proton colliding 
beam facility at Brookhaven. Sanford, J.R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 4p. 
(CONF-770313—-94), Dep. NTIS, PC A02/MF 

From Particle’ accelerator conference; Illinois, 
United States of America (USA) (16 Mar 1977). 

ISABELLE, a colliding beam facility to be located at Brook- 
haven National Laboratory, is designed to study proton-proton 
collisions at very high energies. With high fasemalhy circulating 
beams available, it be possible to extensively explore the struc- 
ture of the proton and the production of new particles. The features 
of ISABELLE, including the planned research facilities, are de- 
scribed. The technical components are briefly described including 
the status of the respective developmental programs. 


46163 (BNL—22521) ISABELLE quadrupoles. Sam W.B.; 
Robins, S.; Dahl, P.F.; McInturff, A.D. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 3p. (CONF- 70313—93). Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, [IIlinois, 
United States of America (USA) (16 Mar 1977). 

Each of the regular lattice quadrupoles for ISABELLE has 
three types of superconducting windings. main windings are 
similar in design to the dipole coils and produce the principal 
focusing component. A set of quadrupole coils of much smaller 
radial thickness is situated just inside the main winding and provides 
a means for gradient trimming. A third set of windings is incorporat- 
ed in the bore tube and consists of discrete multipoles which are used 
to control the “working line” of the storage ring. Construction 
details and performance data for the first full-scale moccl magnet are 
given. 


46164 (BNL—50595(Vol.1)) Proposal for a national 

light source. Blewett, J.P. (ed.). (Brookhaven National Lab., U; 
N.Y. (USA)). Feb 1977. Contract EY-76-C-02-0016. vp. Dep. 
PC A07/MF AOl1. 

Since 1971 discussions have been held at Brookhaven Nation- 
al Laboratory on the desirability of construction of a storage ring 
which would be used exclusively for production of intense beams of 
photons with wavelengths in the ultraviolet and X-ray ranges. A 

is given which discusses in detail the machine, its character- 
istics, and its expected uses. The proposal includes: (1) characteris- 
tics of synchrotron radiation; (2) scientific justification for a synchro- 
tron radiation facility; (3) facility design; (4) wiggler magnets; (5) 
ex ental facilities; (6) buildings and utilities; (7) construction 
schedules, costs, and manpower; and (8) environmental assessment. 


46165 (BNL—50595(Vol.2)) Reference documents for the pro- 
posal for a national source. Blewett, J.P. (ed.). 
(Brookhaven National Lab., Upton, N.Y. (USA)). Feb 1977. Con- 
tract EY-76-C-02-0016. vp. Dep. NTIS, PC A08/MF A0Ol. 
The spectra, angular distribution and polarization functions of 
ynchrotron radiation are tabulated in parametric form. Numerous 
graphs of the functions are included which can be used for rapid 
estimation of photon flux as a function of the various parameters. 
The extended synchrotron radiation source is described and the 
exact, but unintegrable, equations are derived. Properties of this 
source depend upon at least nine eters. An approximation of 
the source accurate enough for estimating flux in optical instruments 
is developed. Power and power density in the radiation beam are 
described and convenient approximations are developed. Simple 
optical transformations are used to illustrate some of the important 
of the extended source. Also included are: (1) a brief 
description and short table of the Bessel functions used; (2) an © 
outline of the properties of electron orbits in a storage ring; and Ga 
description and short table of integrating function ef(a, Y). 


46166 (BNL—50648) ISABELLE: a proton-proton 

beam facility. (Brookhaven National Lab., Upton, N.Y. (USA)). A 
1977. Contract EY-76-C-02-0016. 13lp. Dep. NTIS, PC A07. 
AOl. 

A proposal is presented for the construction of an Intersecting 
Storage Accelerator, ISABELLE, to be located at Brookhaven 
National Laboratory. At this major research facility, colliding beams 
of protons will be produced and studied by particle physicists. This 
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combines the interests of these particle physicists in explor- 
ing a new energy regime with the ps ~— if building a new 
research instrument. The proposal results from several years of 
considering such devices in parallel with extensive developmental 
work. The proposal is divided into several major parts. Following an 
introduction is an overall summary of the proposal covering its 
highlights. Part II contains a thorough discussion of the physics 
objectives that can be addressed by the storage ring. It begins with 
an explanation of current theoretical concepts that occupy the 
curiosity of high energy on peng Then follows a brief discussion 
of possible experiments that might be assembled at the interaction 
regions to test these concepts. The third part of the proposal goes 
into the details of the design of the intersecting storage accelerators. 
It begins with a description of the entire facility and the design of the 
magnet ring structure. The processes of proton beam accuraulation 
and acceleration are thoroughly described. The discussion then turns 
to the design of the components and subsystems for the accelerator. 
The accelerator elements are described followed by a description of 
the physical plant. The cost estimate and time scales are displayed in 
Part IV. Here the estimate has been based on the experience gained 
from working with the prototype units at the laboratory. The 
appendices are an important part of the proposal. The parameter list 
for the 200 x 200 GeV ISABELLE is carefully documented. An 
example of a possible research program can be found in an appendix. 
The performance of prototype units is documented in one of the 
appendices. 


46167 Six pulsers built for use in the SPEAR East Interaction 
Area (24 Jun 1976) (Engineering Materials). (Stanford Linear Accel- 
erator Center, Calif. (USA)). (CAPE—2562). 

37 drawings. 

A complete set of fabrication drawings are given for the six 
—_ built for use in the SPEAR East Interaction Area (originally 
‘or the SP-7 experiment). The pulsers are used to trigger a large 
array of cylindrical magnetostrictive wire chambers, a basic track 
detector for high energy sub-atomic particles. Using the specified 
cable assemblies, these units produce pulses of about 150 nanose- 
conds duration and approximately 30 nsec risetime at an amplitude 
of 5 kV into 0.825 2 (48-330 cables in parallel). The delay from 
input trigger to leading edge of the output pulse is approximately 60 
nsec. A block diagram of the entire system as installed and a drawing 
of the control unit which “marries” five = one pre-pulser and 
three high voltage power supplies are included 


46168 Orbits and fields in the helical wiggler. Biewett, J.P.; 
Chasman, R. (Brookhaven National Laboratory, Upton, New York 
11973). J. Appl. Phys.; 48: No. 7, 2692-2698(Jul 1977). 

The “helical wiggler” is a device in which relativistic elec- 
trons pass through a transverse magnetic field whose direction 
revolves with distance along the beam axis. In this paper we discuss 
the electron orbits in this device. The field patterns and necessary 
current distributions are established. Finally, the question is treated 
as to whether this device can be incorporated into a storage ring 
without destroying the circulating beam. It is concluded that there is 
reason to expect satisfactory performance from helical wigglers in 
storage rings. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 46485, 46503 


46169 (COO— 1105-233) of insulators: their 
potential for ionographic imaging. DeWerd, L.A.; Moran, P.R. (Wis- 
consin Univ., Madison (USA). Medical Physics Labs.). 1975. Con- 
tract EY-76-S-02-1105. 14p. Dep. NTIS, PC A03/MF AOI. 

Measurements of the radioconductivity and thermocurrent 
properties of relatively pure insulating solids indicate charge collec- 
tion yields which compare favorably to materials presently used for 
ionography. The radioconductivity varies with temperature giving 
rise to temperature windows of feasible use. 


46170 (COO—3120-14) X-ray detectors for - 
and their use with synchrotron radiation. Milch, J. (Princeton U: 

N.J. (USA). Palmer Physical Lab.). Feb 1976. Contract EY.76-S-02. 
3120. 29p. Dep. NTIS, PC A03/MF AO1. 

All techniques for X-ray diffraction studies on biological 
materials exhibit certain limitations. The characteristics of several X- 
ray detection systems, namely film, multiwire proportional counter 
and image intensified TV, are discussed and compared for applica- 
tion to specific biological studies. For the high count-rate situation 
existing at a synchrotron, it is shown that film is a good choice, but 
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that the image intensified TV exhibits significant advanta The 
details of such a system now being used at Princeton a low 
intensity source are given and current results presented. 


46171 Use the n,p scattering reaction for 
neutron flux measurements. Czirr, J.B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 22 Mar 1977. Contract W-7405- 
ENG-48. 8p. (CONF-770321—5). Dep. NTIS, PC A02/MF AO1. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA) (28 Mar 1977). 

Several contem proton-recoil detectors are described 
and compared. These detectors have been used for neutron-spectrum 
measurements over various portions of the 10-keV-to-20-MeV 
energy range. Several factors which limit the accuracy of the results 
are com; quantitatively. General suggestions are given for set- 
ting and using standard cross sections for future elopments 
using the n,p scattering reaction. 


46172 Dual-range alpha counter (10 Jun 1976) (Engineering Ma- 
terials). (Atomics International Div., Golden, Colo. (USA). Rocky 
Flats Plant). (CAPE—2280(Rev.)). 

10 drawings. 

Reproducible sepia drawings are given for a hand and foot 
dual range alpha counter. Details are given of the chassis assembly, 
foot probe, hand probe, cable assemblies, electronic assembiy, wiring 
diagram, front 1 assembly, and selective alpha monitor. A brief 
description of the monitor and its operation is given. 


46173 Scanning gamma camera. Engdahl, L.W.; Batter, J.F. Jr.; 
Stout, K.J. (to Raytheon Co.). US Patent 4,012,636. 15 Mar 1977. 
Filed date 8 Sep 1975. 18p. 

A reap po | system for a gamma camera providing for the 
overlapping of adjacent scan paths is described. A collimator mask 


having tapered edges provides for a graduated reduction in intensity 

of radiation received by a detector thereof, the reduction in intensity 

being graduated in a direction normal to the scanning path to 

igures. 


RADIATION DOSEMETERS 
46174 (COO—1105-234) Thermoluminescent response 
electrons (5 keV to 30 keV) and the effect of 


100 to low energy 

annealing in various atmospheres. Lasky, J.B.; Moran, P.R. (Wiscon- 

sin Univ., Madison (USA). Medical Physics Labs.). 1973. Contract 
EY-76-S-02-1105. 22p. Dep. NTIS, PC A02/MF AOI. 

Previous investigations of the thermoluminescent response of 
the dosimetry phosphor LiF (TLD-100) to low energy electrons 
have given veried estimates of its sensitivity. In addition, several 
investigators have noted that the glow curve shape of TLD-100 
irradiated with low energy electrons differs from that obtained after 
irradiation with '*7Cs gamma rays or high Map electrons. The 
work reported for single crystal TLD-100 yields the following main 
conclusions: (1) If annealings are done carefully in vacuum, then the 
sensitivity of TLD-100 single crystals to 5 to 30 keV electrons and 
the resultant glow curve is essentially the same as when irradiations 
are carried out with **’Cs rays. (2) All discrepancies in 


of TLD- 


400°C for one hour commonly used, produced a change in the -- 
curve shape and a loss in sensitivity in contrast to the vacuum 
results. Diffusion of hydroxy] ions into the sample during air anneal- 
ing was isolated as the primary cause for this change. (4) These 
results also explain the cause for the existence of the 0.4 micron 
“dead layer” which previous investigators have proj to explain 
the variation with particle size of the luminescent y of TLD- 
100 powder irradiated with x-rays. The glow curve obtained from 
virgin TLD-100 extruded ribbon samples varied, but in general lay 
between the glow curve obtained from single crystal samples an- 
nealed in vacuum and single crystal samples annealed in air. With the 
use of the annealing procedure presented TLD-100 may immediately 
be applied to the dosimetry of low energy electrons and other 
shallowly penetrating radiation. With this proposed annealing proce- 
dure the same sensitivity and reproducibility can be achieved as is 
currently achieved for the dosimetry of x-rays. 


46175 (COO—1105-235) Fast neutron sensitivity of polymer do- 
semeters. Harper, M.W.; Pearson, D.W.; Moran, P.R. (Wisconsin 
Univ., Madison (USA). Medical Physics Labs.). 1975. Contract EY- 
76-S-02-1105. llp. Dep. NTIS, PC A02/MF AO1. 

The of polymer thermocurrent dosemeters to fis- 
sion spectrum and 14 MeV neutrons were measured. The dosemeters 
are in the form of disks 1 cm diam by 0.5 mm thick. Relative to 
Cobalt 60 gamma teflon PTFE dosemeters show a 6 

neutrons on a tissue rad basis. Polymethylpentene dosemeters 
show a 49 percent response to 14 MeV neutrons and a 40 percent 
Trespouse to fission neutrons on a tissue rad basis when provided with 


can | 
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adequate recoil proton buildup. The sensitivity of these dosemeters is 
limited to neutron doses greater than 10 rads by spurious back- 
ground currents. 


(COO—1105-238) Solid state radiation dosimetry. Moran, 
P.R. (Wisconsin Univ., Madison (USA). Medical Physics Labs.). 
1976. Contract EY-76-S-02-1105. 30p. (CONF-760717—2). Dep. 
NTIS, PC A03/MF AO1. 
From Association of Physicists in medicine dosi- 
summer sc seieaen, Vermont, United States of Amer- 
mportant recent elopments pro 
and reliable radiation measurements wo using solid state radiation 
dosimetry methods. A review of the basic phenomena, devices, 
practical limitations, and categories of solid state methods is present- 
ed. The primary focus is upon the general physics underlying 
radiation measurements with solid state 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 45966, 46184 


46177 Computing gamma spectrometer (7 Feb 1977) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more (CAPE—2578). 

91 drawings. 

Drawings are given for a portable computing gamma spec- 
trometer which has been constructed and environmentally tested. It 
functions properly after ee ea both a 150 mm drop test and a 
1.5 . vibratory sweep test at 263 K. The drop height represents the 

el beyond which at least partial failure results. unit is 
unaffected by thermal cycling but is somewhat sensitive to thermal 
shock. It is mounted in a waterproof container. Details are included 
of the PHA unit, the lid assembly, and the chassis assembly. 


46178 efficiency equation for proton recoil tele- 

scopes. Hansen, G.E. (Los Alamos Scientific Lab., NM); Smith, 

R.K.; Simons, G.G. Nucl. Sci Eng.; 61: No. 2, 269-276(Oct 1976). 

The geometrical efficiency equation for a proton recoil tele- 

scope exposed to a monoenergetic point neutron source is solved by 

— series expansion that permits simple and accurate reduction 

w telescope data to absolute neutron fluxes or source strengths. 

Two parameters are allotted for description of source anisotropy and 

three parameters are allotted for description of hydrogen scattering 

—a in the center-of-mass system. The relativistic transforma- 

tion of the hydrogen differential scattering cross section from center- 
of-mass to laboratory system is used. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 44776, 45966 


46179 (PB—262284) Nuclear cement content - instruction 
manual. Interim report. Mitchell, T.M. (Federal Highway Adminis- 
tration, Washington, D.C. (USA). Materials Div.). May 1975. 47p. 
(FHWA/RD—75-63). NTIS, PC A03/MF 

Detailed instructions are presented for the and 
maintenance of a — (gamma ray backscatter a ) 
gage for oe Se cement po Be of plastic (fresh) portland 
cement concrete gage is a prototype based on research results 
reported in Federal Administration Report, 'A Radioiso- 
tope Backscatter Gauge for Measuring the Cement Content of 
Plastic Concrete.’ The manual includes: procedures for establishing 
calibration curves, for determining cement content, and for perform- 
ing basic maintenance and rome. Soman we a radiation safety discus- 
sion; and specifications, a synopsis of the principles of operation, and 
a detailed description of the components. 


46180 Fluorophotometer (Mar 1977) (Engineering 
(Oak Ridge National Lab., Tenn. (USA)). (CAPE—2566). 

40 drawings. 

When a sample is excited with short-wave radiation and emits 
longer wave length light, it is said to fluoresce. Measurement of the 
intensity of fluoresence from an tely sample can 
be used as a measure of the amount of a fluorescing species in the 
sample. As an analytical method, fluorophotometry is often a very 
sensitive technique, allo quantitiative information to be obtained 
on a few picograms (10~*g) of some elements. Drawings, specifica- 
py and fabrication amend are given for an electronics package used 

oe the fluorescence signal and to present it in an acceptable 

or readout by an analyst. It consists in an input stage amplifier 
as gain is automatically changed to cover a range of 10* in 
sample concentration of a fluorescing By appropriate scaling 
in ap stages, a digital readout D coded) on a 7-segment, 
4-digit display is obtained. Since the unit was designed originally to 
be used for uranium analysis, the readout is presented in nanograms 
(10-*g) of uranium. Fluorophotometry is a suitable 
method of analysis for uranium because, (1) with a single prior 


percent. 
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extraction terfering metals can be removed, (2) high tempera- 
ture fusion wih? NaF (sodium fluoride) destroys —_ species and 
prepares the U in one oxidation state, and (3) the method is not 
dependent u; ~~ the isotopic composition of the sample. Accuracy at 
the level is about and at the U about 10 
‘ instrument itself is accurate to +-2 percent over its 
entire operating range. 


46181 Method for rapid particle size analysis by 

nuclear sensing. Daellenbach, C.B.; Mahan, W.M. (to 
Dm lo US Patent 4,010,369. 1 Mar 1977. Filed date 29 Jan 
A method and apparatus to the method for rapidly 
determining the size and mass distri ee eee 
sized particles of a known total mass are described. A series of 
substantially identical hydrocyclones are connected by conduits to 
each other and to a temperature controlled water feed. By restricting 
the cross-sectional areas of these conduits to progressively smaller 
values, the slurry containing the sample particles is caused to in- 
crease its velocity as it moves from hydrocyclone to hydrocyclone. 
As described by the Stokesian theory which relates particle diameter 
and settling velocity, the largest sized particles are suspended in the 
closed apex of the hydrocyclone with smaller sized particles, in 

ydrocyclone’s apexes. In manner, the particles are separa 

into discrete fractional sizes with a residual slurry of the very 
smallest particles being discharged. Before the discrete fractions of 
particles are ——— in their hydrocyclone apexes, a combined 
om source, a gamma ray source, and detector are calibrated 
ith the water temperature kept constant. When the suspension of 
icles takes place, an attenuation of the radiation from the source 
is observed at the detector. This attenuation can be related to the 
mass or weight of the discrete fractions of suspended particles. 
Electronic circuitry is used to indicate what this tional mass or 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 46117 


46182 (AD-A—035720) Interface states in schottky barrier 
diodes. Final report 28 Jun 1974—31 Dec 1975. Borrego, J.M.; 
Gutmann, R.J.; Ashok, S. (Rensselaer Polytechnic Inst., Troy, N.Y. 
(USA). Dept. of Electrical and Systems Engineering). Aug 1976. 
Contract F19628-74-C-0102. 59p. NTIS, PC A04/MF AO1. 

Gallium arsenide Schottky barrier junctions have become 
increasingly important in a wide variety of high performance GaAs 
microwave devices such as IMPATT diodes, Schottky gate FETs 
and RF detectors. Although neutron irradiation effects on silicon 
Schottky barrier junctions are well documented no detailed results 
have been reported for GaAs Schottky junctions. The purpose of 
this program was to explore the effect of fast neutron irradiation on 
the metal semiconductor interface and the resultant performance of 
Schottky barrier (including with transient ionizing radiation). Device 
changes at neutron fluences where the reduction in free carrier 
concentration is less than 20% were emphasized, as larger reductions 
in free carrier concentration | lead to gross changes in junction 
properties that cannot be tolerated in most a plications. Gold and 
aluminum were selected as the metals for forming the Schottky 
junctions since there is a large variety of results for Au-GaAs 
Schottky junctions reported in the literature, which could be used 
for comparison purposes, and because the Al-GaAs junction has a 
lower barrier height and appears to be more stable than the Au- 
GaAs interface. 


46183 (N—77-13333) measurement of radiation 
damage to CMOS devices on board spacecraft. Cliff, R.A.; Dan- 
chenko, V.; Stassinopoulos, E.G.; Sing, M.; Brucker, G.J. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). God- 
dard Space Flight Center). Oct 1976. 10p. (NASA-TM-X—71230; 
X—1700-76-227). NTIS, PC A02/MF AO1. 

The CMOS Radiation Effects Measurement (CREM) experi- 
ment is presently being flown on the Explorer-55. The purpose of 
the experiment is to evaluate device performance in the actual space 
radiation environment and to correlate the respective measurements 
to on-the-ground laboratory irradiation results. The experiment con- 
tains an assembly of CMOS and P-MOS devices shielded in front by 
flat slabs of aluminum and by a practically infinite shield in the back. 
Predictions of radiation damage to C-MOS devices are based on 
standard environment models and computational techniques. A com- 
parison of the shifts in CMOS threshold potentials, that is, those 
measured in space to those obtained from the on-the-ground simula- 
tion experiment with Co-60, indicates that the measured space 


ee Pp of the sample. 6 claims, 4 
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damage is smaller than predicted by about a factor of 2-3 for thin 
shields, but agrees well with predictions for thicker shields. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 44741, 45540, 45562, 45923, 
46333, 46430, 46712, 46716, 46717, 46723 


46184 (AD-A—035506) Scatha satellite instrumentation report: 
thermal plasma analyzer; rapid scan particle detector; electron beam 
system; positive ion beam system. Air Force surveys in geophysics 
(final). Pavel, A.L. (Air Force Geophysics Lab., Hanscom AFB, 
Mass. (USA)). 10 Sep 1976. 54p. (AFGL-TR—76-0207; AFGL- 
AFSG—352). NTIS, PC A04/MF AO1. 

The Air Force Geophysics Laboratory will furnish four 
experiments for the synchronous research satellite SCATHA (Space- 
craft Charging at High Altitudes) scheduled for launch in 1978. 
These instruments include: (1) Boom and surface mounted gridded 
probes to measure the thermal (0 to 100 eV) plasma environment and 
the structure of the satellite photo-sheath; (2) A combination of 
electrostatic analyzers and solid state spectrometers to measure the 
plasma particle fluxes (50 eV to 10 MeV) responsible for the s 
craft charging phenomena and transient charging effects; (3 
electron beam system able to eject electrons with from 50 eV to y 
keV in energy to attempt to correct for charging caused by environ- 
mental electrons; (4) An ion beam system able to eject ionized xenon 
with 1 keV and 2.5 keV energies, to attempt to duplicate charging 
caused by environmental electrons. These instruments will be part of 
the total SCATHA instrumentation which consists of engineering 
and environmental definition experiments. Acting in concert, these 
instruments will test charge neutralizing procedures and provide 
data to specify design criteria for future synchronous satellites. 


(COO—1105-24?) Method for adjusting temperature-time 
fading characteristics in TL phosphors: applications in wide range 
thermal dose monitoring. Moran, P.R. (Wisconsin Univ., -Madison 
yes 1976. Contract EY-76-S-02-1105. 19p. Dep. NTIS, PC A02/ 

F AOl. 
Thermal fading of TL phosphors can be used to monitor 
thermal dose over some temperature-time range. For practical use 
the TL activation energy must be matched to the temperature-time 
characteristic desired. Simple criteria can be derived to establish the 
approximate glow peak peaking temperature, Tm, necessary to 
ensure the appropriate effective activation energy. How the com- 
plex, composite, glow curves of many common TL phosphors can 
be modified substantially by controlling the initial radiation dose, its 
quality, and by varying initial preannealing are described. This 
enables one to adjust Tm to any desired value over a reasonably 
wide range. 


46186 (COO—2822-1) Improvement of S-1 photocathode —_ 
life stability. Final report. Fitts, R.W. (RCA a Lancaster, Pa. 
(USA). Solid State Div.). Mar 1977. Contract EY-76-C-02-2822. 42p. 
Dep. NTIS, PC A03/MF AO1. 

The purpose of this program was to stabilize sensitivity of S-1 
photocathodes in C73435AG high speed image converters. Vari- 
ations in bulb pre- and post-heating and in aging were investigated 
using partial tube assemblies consisting of the cathode bulb half of 
the standard tube. Successful processing of stable S-1 photocathodes 
in partial tubes led to adapting the schedules to complete tube 
assemblies. Five tubes processed on this contract yielded high but 
unstable photocathode sensitivity. Continued testing of tubes being 
made to fill customer orders shows that control of tube heating and 
cooling, together with careful control of evaporated cesium, can 
yield stable S-1 photocathodes. Additional experimentation is re- 
—_ to optimize a schedule yielding consistently stable photocath- 

es. 


46187 (UCID— 17447) Tests of a commercial version of the LLL 
beam calorimeter. 


model LC-13 laser . Gunn, S.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Apr 1977. Con- 
tract W-7405-ENG-48. 14p. Dep. NTIS, PC A02/MF AOI. 

Two specimens of a commercial version of the LLL model 
LC-13 laser calorimeter have been tested. A comparison of peak- 
reading and corrected-temperature-rise methods of treating the ca- 
lorimeter response has also been performed. 


46188 Holographic instrument to replace the test glass in lens 
testing. Hildebrand, B.P. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Opt. Eng.; 15: No. 1, 24-28(1976). 

The development of a holographic instrument designed to 
take the place of the test glass in testing lens surfaces is described. 
The objective was to produce an instrument giving similar results as 
the test glass, while preserving its simplicity. The research 
formed in this project resulted in a very simple system wherein & a 
single hologram contains a complete interferometer supplying both 
the illumination source and the reference. The instrument is designed 
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to be used on lens surfaces without the need to remove them from 
the mandrel of the polishing machine. It is simply placed on the 
— surface, contacting it at three points. Fringes similar to those 

tained with a test glass are seen on a screen on the instrument. 
Each lens design requires a hologram specifically made to test its 
particular curvature. Since holograms can be made cheaply and 
rapidly, considerable cost savings should result, since no precision 
test glasses need be made. 


46189 Improved current type proximity detector. Visioli, A.J. Jr. 
(to Energy Research and Development Administration). US Patent 
Application 681,644. 29 Apr 1976. 9p. 

A proximity detection system for non-contact displacement 
and proximity measurement of static or dynamic metallic or conduc- 
tive surfaces is provided wherein the measurement is obtained by 
monitoring the change in impedance of a flat, generally spiralwound, 
—_ circuit coil which is excited by a constant current, constant 

requency source. The change in impedance, which is detected as a 
corresponding change in voltage across th coil, is related to the eddy 
current losses in the distant conductive material target. The arrange- 
ment provides for considerable linear displacement range with in- 
creased accuracies, stability, and sensitivity over the entire range. 


46190 Variable thickness double-refracting plate. Hadeishi, 
(to Energy Research and Development Administration). US Rn 
3,957,375. 18 May 1976. Filed date 23 Jul 1974. 16p. 
PAT-APPL-491-095. 
This invention provides an A.C., cyclic, current-controlled, 
coed retardation plate that uses a magnetic clamp to produce stress 
irefringence. It was developed for an Isotope-Zeeman Atomic 
Absorption Spectrometer that uses polarization modulation to effect 
automatic background correction in atomic absorption trace-element 
measurements. To this end, the phase retardation plate of the inven- 
tion is a variable thickness, photoelastic, double-refracting plate that 
is alternately stressed and released by the magnetic clamp selectively 
to modulate specific components selected from the group consisting 
of circularly and plane polarized Zeeman components that are 
produced in a dc magnetic field so that they correspond respectively 
to Zeeman reference and transmission-probe absorption components. 
The polarization modulation changes the phase of these polarized 
components, designated as sigma reference and 7 absorp- 
tion components, so that every half cycle the components change 
from a transmission mode to a mode in which the 7 component is 
blocked and the sigma components are transmitted. Thus, the 
Zeeman absorption component, which corresponds in amplitude to 
the amount of the trace element to be measured in a sample, is 
alternately transmitted and blocked by a linear polarizer, while the 
circularly polarized reference components are continuously transmit- 
ted thereby. The result is a sinusoidally varying output light ampli- 
tude whose average corresponds to the amount of the trace element 
present in the sample. 8 claims, 2 figs. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 44922, 44935 


46191 Cyber Service Unit: an integrated logging system. Eaton, 
F.M.; Elliott, J.W.; Hurlston, F.D.; Olsen, R.S.; Vanderschel, D.J.; 
Warren, J.P. Dallas; American Institute of Mining, Metallurgical, 
and Petroleum Engineers (1976). 1 . (CONF-761008—92). 

From 51. annual meeting o the Society of Petroleum Engi- 
On 17 Orleans, Louisiana, United States of America (USA) (3 

Wireline logging has grown up along evolutionary lines, 
producing a family of stand-alone logging tools which share the 
cable and peti but little else. The advantage of an integrated 
system of surface instrumentation built around a computer was 
recognized, and now such a system has been built. The Cyber 
Service Unit (CSU) is a complete, self-contained system for acquir- 
ing, storing, processing, and presenting well log data. Full use is 
made of preprogrammed machine computation for routines and tasks 
which previously required constant human interaction: such oper- 
ations as tool calibration, operating sequences, scaling, and selection 
of parameters, for example. It applies computerized control to most 
aspects of the logging operation including faster logging operations, 
more accurate and more consistent logs, visible, on log display 
either up or down, and log quality control. 


EXPLOSIONS AND EXPLOSIVES 


46192 Computational simulation of transient blast loading on 
three-dimensional structures. Stein, L.R.; Gentry, R.A.; Hirt, C.W. 
(Los Alamos Scientific Lab., NM). Comput. Methods Appl. Me Mech. 
Eng.; 11: No. 1, 57-74(Apr 1977). 
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A computing ique is described for the numerical solu- 
tion of three-dimensional, time-dependent fluid dynamic problems 
with irregularly shaped and movable boundaries (or internal obsta- 
cles) wr mee the flow. The method used in treating the three- 
dimensional boundary conditions is presented in detail. numeri- 
cal solution technique for the full nonlinear Navier-Stokes equations 
has been presented elsewhere. The general method is illustrated 
through comparison of computed surface pressure time histories 
with the corresponding experimental data for a plane-shock wave (5 

parallelepiped. 


psi overpressure) passing over a rectangular 


CHEMICAL 
REFER ALSO TO CITATION(S) 45004 


46193 (LA—6773-PR) Feasibility of using Amatex in Air one 
submunitions. Lederman, G.F. Jr.; Campbell, A.W.; Crai 
Engelke, R.P.; Popolato, A.; Rivera, T. (Los Alamos iSonic Lab 
N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 28p. 
(AFATL-TR—76-154). Dep. NTIS, PC A03/MF AO1. 

Unccnfined BLU-61A/B and BLU-63/B submunitions were 
test-fired with standard (1.5 g) and oversize (3.0 g) RDX booster 
pellets. Only the BLU-61A/B with the oversize booster pellet sus- 


tained a detonation wave around its entire periphery. This wave was” 


unidirectional, instead of proceeding symmetrically from the surface 
point of detonation breakout. The detonation velocity of Amatex/30 
was measured at five diameters, from 102 mm down to 10 mm. The 
detonation velocity varied from 7.275 mm/ps for 102-mm diam 
(corrected to rho = 1.645 Mg/m‘) to 6.997 ra for 19-mm diam 
(corrected to rho = 1.645 M m*). A detonation was not sustained 
in the 10-mm-diam charge. The shock sensitivity of Amatex/30 was 
measured in a series of sates experiments. The shock sensitivity, 
expressed as the input pressure Po (GPa), that will result in a run of 
X*(mm) in the explosive before a high-order detonation begins, is 
log Po = 1.5543 — 0.7918 log X*. The effects of AN particle size on 
the detonation velocity of various Amatex formulations and shock 
sensitivity data for Amatex/20 are discussed. 


46194 (N—77-13298) Radio frequency electromagnetic radiation 
effects of detonating chemical explosive charges . Koch, B.; Haensel, 
H. (Institut Franco-Allemand de Recherches de Saint-Louis, 68 
(France)). 1976. 50p. (BMVG-FBWT—76-1). NTIS, PC A03/MF 
AOl. 


Sponsored by Bundesmin. Fuer Verteidig 

Quantitative results of systematic and extensive measurements 
are presented concerning the energy and peak power of radiofre- 
quency electromagnetic pulses generated by the detonation of shells 
of different calibers and shapes in addition to simulator charges of 
different sizes and metallic case materials. Only chemical explosives 
were used. Simultaneous recordings at five wavelengths in the band 
between 0.4 and 2.8 m were made using a high gain directional 
antenna connected to calibrated linear test receivers. Results are 
discussed and will provide the fundamental basis for a physical 
explanation of the phenomenon. 


46195 (SAND—77-0471) Pyrotechnic materials development 
program review meeting, January 18, 1977. Quinn, R.K. (ed.). (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Apr 1977. Contract EY-76-C- 
04-0789. 94p. Dep. NTIS, PC AOS/MF 

Current programs being conducted at Sandia Laboratories 
and Mound Laboratory in TVKCIOs and TiHo.es/KCIO, pyrotech- 
nic materials were reviewed. The subjects included chemical and 
mechanical properties of the starting materials and blends; e.g., 
electrical resistivity, chemical and mechanical analysis, and compati- 
bility/stability studies; special problems associated with surface anal- 
ysis of these materials; and results on mathematical modeling of 
ignition. After the presentations, a panel discussion was held. Sug- 
gestions for future actions in electrical and thermal conductivity, 
electrostatic pulse testing effects, ignition characteristics, pyrotech- 
— rate, compatibility, and communication of results were 


46196 (UCID—17450) Adducts of benzotrifuroxan (BTF). Selig, 
W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 4 ys 1977. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC 
A02/MF 

The preparation and some properties of adducts of benzotri- 
furoxan (BTF) are reported. The adducts coniain one or two mole- 
cules of the obtuntimning compound (AFC) per molecule of BTF. 
All AFC’s contain an oxygen atom. 


46197 delo. (Explosives). Loviya, S.A.; B.L.; 
Maiorov, V.V.; Kupalov-Yaropolk, I.K.; Balatskand, M I. Moscow: 
Izdatel’stvo Nedra (1976). 272p. 

The general problems of explosive transformations are dis- 
cussed. A presentation is given for the conditions of the occurrence 


of detonation; its development in explosive substances differing in 
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physical properties and charge form; the effect of a concentrated 
charge in a medium and in hemispherical space (in producing 
explosions on the earth's surface). Directed charges, used mainly in 
holes and artillery, detonating explosives, gunpowder, explosives, 
their physical properties, distinguishing signs and conditions of use 
are discussed. Explosions in various media give rise to secondary 
effects—pulsation of a gaseous bubble in underwater explosions, 
sound waves during explosions in air, and others. A detailed descrip- 
tion of the reasons for these phenomena and the measures taken to 
avoid them is accompanied by a study of the possibility of increasing 
the useful effect from a given amount of explosive and by investigat- 
ing the most economically optimum combinations for blasting with 
explosives to obtain a required seismic effect at minimum expense. 
Attention is devoted to new mechanized methods of placing explo- 
sives during mining. Safety rules are discussed in handling and 


transporting explosives. (SJR) 


NUCLEAR 
REFER ALSO TO CITATION(S) 46045, 46259 


46198 (AD-A—035710) Review and of ground 
motion and airblast instrumentation. Final report 26 Aug 1975—30 
Jun 1976. Coleman, P.L.; Gaffney, ES. Ginn, W.G.; Kratz, H.R.; 
Petersen, C.F. (Sy stems, Science and 'Software, La Jolla, Calif. 
(USA)). 30 Jun 1976. Contract DNA001-75-C-0008. 104p. (SSS-R— 
76-2945). NTIS, PC A06/MF AO1. 

The design and use of instruments for measuring large ampli- 
tude ground motion and airblast waves induced by explosions are 
discussed. The environment and possible observing techniques of 
airblast due to chemical and nuclear explosives are considered. 
Airblast measurements were made on HARDPAN I-2B. After re- 
viewing the state-of-the-art for ground stress gauges, details of stress 
instruments using quartz and lithium niobate are given. Potential 
reductions in the ‘zero-shift’ anomaly that plagues precise accelero- 
meter measurements are described. 


46199 (SC-TM—69-388) Ground shock-induced air waves from 
Boxcar. Reed, J.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
rf 1977. Contract EY-76-C-04-0789. 9p. Dep. NTIS, PC A02/MF 
Air wave pressure observations were obtained from the 
Boxcar contained underground nuclear explosion in Pahute Mesa. 
Results show that ground motion vertical velocities can be trans- 
formed to give air pressure amplitudes according to piston theory. 
Propagation upward from the ground shows little decay in the near 
plane-wave geometry. Aircraft safety predictions were verified 
within the range of error attributable to ground motion predictions. 


CIVIL USES 
REFER ALSO TO CITATION(S) 45025 


WEAPONRY 
REFER ALSO TO CITATION(S) 46915 


EXPLOSION DETECTION 
REFER ALSO TO CITATION(S) 46712 


46200 (AD-A—034820) Refinements and operator training for 
the seismic communication and control processor system. Interim 
technical report, 6 Feb—31 Jun 1976. Briscoe, H.W. (Bolt, Beranek 
and Newman, Inc., Cambridge, Mass. (USA). Computer Systems 
Div.). 18 Nov 1976. Contract F08606-75-C-0022. 23p. (BBN—3444). 
NTIS, PC A02/MF AOl1. 

The implementation and acceptance testing of several refine- 
ments to the Communications and Control Processor (CCP) and a 
series of training programs on the CCP operation and software are 
reviewed. 
46201 (AD-A—035583) Stress-gage system for the megabar (100 
GPa) range. Final report 13 Aug 1974—Mar 1976. De Carli, P.S.; 
Erlich, D.C.; Hall, L.B.; Bly, R.; Whitson, A. (Stanford Research 
Inst., Menlo Park, Calif. (USA)). Jun 1976. Contract DNA001-75-C- 
0029. 77p. NTIS, PC A05/MF 

The useful —_ of the manganin piezoresistive stress trans- 
ducer was extended from the former limit of about 45 GPa (450 
kbar) to about 125 GPa (1250 kbar). The major problem encountered 
was shunting of the gage, caused by the increased electrical conduc- 
tivity of insulators at high shock stresses. The effect of shunting was 
minimized through use of very-low-impedance (0.05 to 0. teas 
gages and through careful attention to gage geometry. Loading and 
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release calibration data for manganin were obtained over the stress 
range between about 25 and about 125 GPa. The results of earlier 
work, calibrations to 45 GPa, are critically reviewed. All of the 
reliable data on the dynamic piezoresistance of manganin can be 
fitted by the piecewise calibration curve. A prototype high-stress 
mutual-inductance particle velocity gage was designed and tested. 
Six manganin gages, one background (unpowered manganin) gage, 
and one aluminum preheat temperature gage were fielded in the 
Debris Coupling Experiment of the Husky Pup nuclear event. De- 
spite power supply failure, attributed to preshot flooding of the 
instrumentation alcove, excellent time-of-arrival data were obtained. 
These data disagree by about a factor of two with preshot predic- 
tions of shock-wave propagation in the Debris Coupling Experiment. 


46202 (SAND—76-0264, pp 9-11) Laser strain seismometer for 
nuclear yield determinations and scientific studies. Garbin, H.D. Aug 


1976. 

In Sandia technology. 

The development of nuclear explosives requires testing that 
includes shot diagnostics and yield determination. Networks of seis- 
mic stations are installed around the Nevada Test Site (NTS) to 
provide yield information after each shot. The laser strain seismo- 
meter, situated with its axis toward the test site, is now accuraulating 
data that will be used to qualify the instrument to serve as a backup 
for or an alternative to the NTS seismic net. Measurements of 
known nuclear events and of earthquakes also provide a basis for 
comparing signals from the two sources and for exploring methods 
of seismically discriminating between them. Since the feasibility of 
seismic discrimination has been an issue in discussions of a compre- 
hensive test ban (CTB), the suitability of using a laser strain seismo- 
meter for CTB verification will be evaluated. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 45658 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 46283 


46203 (BNL—21998) Experimental data from coastal diffusion 
tests. Raynor, G.S.; Brown, R.M.; SethuRaman, S. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Oct 1976. Contract EY-76-C- 
02-0016. 503p. Dep. NTIS, PC A22/MF AO1. 

Data are reported from a series of seven experiments on the 
diffusion of smoke plumes over northeast Atlantic Ocean coastal 
waters in response to wind fluctuations and other meteorological 
variables. A qualitative description of smoke behavior during each 
experiment is included and photographs of the smoke are included to 
illustrate the type of diffusion observed. (CH) 


46204 Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee. Wilson, R.B.; Start, G.E.; Dickson, C.R.; Ricks, N.R. 
(National Oceanic and Atmospheric Administration, Idaho Falls, 
ID). pp 269-276 of In Third symposium on atmospheric turbulence, 
diffusion, and air quality. Preprints. Boston; American Meteorologi- 
cal Society (1976). 

From Symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, North Carolina, United States of America 
(USA) (19 Oct 1976). 

See CONF-761003—. 

The continuing emphasis upon safety in the design and oper- 
ation of nuclear power plants, together with the necessity for realism 
in estimating the pollution poicntial to be found at these sites, point 
to the need for more actual field data describing atmospheric diffu- 
sion, especially under low windspeed situations. This study was 
designed to provide results which would complement the work done 
in earlier low windspeed diffusion studies over flat terrain and also 
be useful to those planning and regulating power installations in 
similar heavily forested settings. The primary objective was to 
obtain actual field data of diffusion in rough terrain (e.g., a forest 
regime) under conditions of light winds (less than 2 m s~') and stable 
lapse rate. The field study site was located on a peninsula of the 
Clinch River, approximately 16 miles south of downtown Oak 
Ridge, Tennessee, and approximately two miles upstream from the 
Oak Ridge Gaseous Diffusion Plant (K-25). The release point used in 
the diffusion study (and the geographical center of the sampling 
area) was located near the center of one of the heavily forested small 
valleys which cross the peninsula. The testing program consisted of 
controlled releases of gaseous tracer which was sampled both on the 
surface and aloft at ranges to 4 km. The release point, located at the 
center of the array of samplers, was situated near the center of the 
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shallow valley which cut across the peninsula. Sulfur hexafluoride 
(SF.) and dibromodifluoromethane (12B2) were released from the 
apex of the sampling grid at heights of 1 m, except for the last two 
tests when SF¢ was released from 30.5 m. An oil fog plume was used 
plumes. 


46205 Diffusion under low windspeed, inversion conditions. Sa- 
gendorf, J.F.; Dickson, C.R. (National Oceanic and Atmospheric 
Administration, Idaho Falls, ID). pp 277-282 of In Third symposium 
on atmospheric turbulence, diffusion, and air quality. Preprints. 
Boston; American Meteorological Society (1976). 

From Symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, North Carolina, United States of America 
(USA) (19 Oct 1976). 

See CONF-761003—. 

In recent years there has been much interest in the diffusing 
ability of the atmosphere under stable conditions with light winds. 
This paper describes a series of diffusion tests conducted under these 
conditions over flat, even terrain. The tests were conducted at the 
Idaho National Engineering Laboratory (INEL) in Southeastern 
Idaho. The INEL is located in a broad, relatively flat plain at an 
elevation of about 1500 m above sea level. The climate is dry and the 
area has semidesert characteristics. The test criteria were a stable 
lapse rate with winds less than 2 m/sec. These test conditions were 
most often met in the early morning hours. The tracer was SFe 
released at a height of 1.5 m. Because of wind direction variability, it 
was felt that a full 360° sampling grid was necessary. Arcs were laid 
out at radii of 100, 200, and 400m from the grid center. Samplers 
were placed at intervals of 6° on each arc for a total of 180 ground- 
level sampling positions. After examining results from the early tests 
it became apparent that elevated samples would also be desirable. 
Eight towers, spaced 20° apart on the 200-m arc, were supplied with 
samplers at the 2, 4.5, 6, and 9m levels. These provided some 
elevated measurements during the last four tests. 


46206 Third symposium on atmospheric turbulence, diffusion, and 
air quality. Preprints. Boston; American Meteorological Society 
(1976). 609p. (CONF-761003—). 

From Symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, North Cusdinn, United States of America 
(USA) = Oct 1976). 

30.00. 


Separate abstracts were prepared for three papers presented 
at this symposium. Abstracts of 16 papers appeared previously in 
ERA. Seventy-nine additional papers discuss various aspects of 
atmospheric boundary layer turbulence and transport, the dispersive 
ability of the atmosphere, regional air pollution, the deposition of 
atmospheric pollutants, and meteorological factors affecting heat 
dissipation and emission control. (CH) 


46207 Air mass modification due to change in surface characteris- 
tics. SethuRaman, S. (Brookhaven National Lab., Upton, NY). Mon. 
Weather Rev.; 104: No. 8, 1040-1043(Aug 1976). 

A simple empirical model is developed based on physical and 
dimensional considerations to predict the height of air mass modifi- 
cation due to a change in surface characteristics. Most of the input 
parameters can be obtained from surface weather maps. The results 
of the empirical model are found to be in good agreement with 
observations made in the atmosphere over ocean with cooler down- 
wind temperatures. The model is then used with appropriate param- 
eters to predict flow modification over a heated surface in a wind 
tunnel for different upwind and downwind surface conditions. 


RADIOMETRIC TECHNIQUES 


46208 (CONF-770409—5S) Environmental monitoring for some 
transuranium elements. Sedlet, J.; Golchert, N.W. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 6p. Dep. NTIS, 
PC A02/MF 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

Knowledge of contemporary environmental levels of transur- 
anium elements is n as baseline information if the future 
impact of nuclear fuel plants and power reactors is to be evaluated. 
The chemical behavior of these elements at low concentrations in 
the environment is also important in hazard prediction. This paper 
describes methods for the analysis of environmental materials for 
several transuranium elements and summarizes the results for the 
past several years. In some cases comparison with natural uranium 
—— was useful, and their concentrations were also deter- 
mined. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 44780, 44982, 44985, 44995, 
45006, 45833, 46206, 46289, 46374, 46525, 46620, 46675, 46687, 46688 
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46209 (AD-A—033505) A dispersion characteristics 
in coastal environments. Technical Hsu, S.A. (Louisiana State 
Univ., Baton Rouge (USA). Coastal Studies Inst.). Dec 1976. Con- 
tract N00014-69-A-0211-0003. 18p. NTIS, PC A02/MF AOl1. 
Proposed construction of offshore facilities such as nuclear- 
power plants, airports, and other structures which are potential 
emitters of pollutants necessitate consideration of atmospheric diffu- 
sion and analysis of the feasibility of such structures from the 
meteorological point of view. The potentially harmful nature of the 
radioactive materials involved dictates that even small quantities be 
treated with respect. Special attention must be given to design 
criteria in locations where hurricanes (typhoons), storm surges, 
tsunamis, waterspouts, or other catastrophic meteorological and 
oceanographic phenomena may occur. The movement of air pollut- 
ants is governed primarily by wind systems. in coastal zones influ- 
enced by land- and sea-breeze systems, at least two inversion layers 
exist: the mesoscale subsidence inversion and inversion associated 
with the internal boundary layer. Thus, from an air-pollution point 
of view, there is no advantage to locating a power plant or similar 
structure offshore because on-shore airflow will bring the pollutants 
to the coast. There are some areas along continental and island 
coasts which may be suitable for power plant or airport location. 
Major criteria are the following: (1) shore winds should be 
revalent during most of the year, i during the summer; 
2) the upwind coastal region should be relatively flat in order to 
avoid a mesoscale turbulent vortex; (3) offshore bottom slope should 
be gentle and bathymetrically uniform to attenuate storm surges and 
minimize wave effects. 


46210 (ANL—76-XX-37) ANL/HIWAY: an air pollution evalu- 
ation model for roadways. Concaildi, G.A.; Cohen, A.S.; King, R.F. 
(Argonne National Lab., Ill. (USA); Chicago Univ., Ill. (USA). 
Center for Urban Studies). Dec 1976. Contract W-31-109-ENG- 
38; NSF-AG-352;GI-32989A2. 145p. Dep. NTIS, PC A07/MF AOl1. 

This report describes a computer program, called ANL/ 
HIWAY, for estimating air quality levels of nonreactive pollutants 
produced by vehicular sources. It is valid for receptors at distances 
of tens to hundreds of meters, at an angle, downwind of the 
roadway, in relatively uncomplicated terrain. It may be used by 
planners to analyze the effects of a proposed roadway on adjacent 
air quality. The ANL/HIWAY model expands the evaluation capa- 
bilities of the EPA/HIWAY dispersion model. This report also 
serves as a user’s manual for running the ANL/HIWAY PRO- 
GRAM. All command structures are described in detail, with sample 
problems exemplifying their use. 


46211 (BMFT-FB-T—76-73) Environment-oriented technology. 
(Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Jun 1976. 206p. (In German). Dep. NTIS (US Sales 
Only), PC A10/MF AO1. 

This report was prepared in 1976 by an ad hoc-committee to 
describe research and technology programs of the German Federal 
Government. The essential parts of the comprehensive report in- 
clude a quantitative analysis of the emission data in air and water for 
1974, a condensed description of the main pollutant sources, and 
possibilities for research and development which should lead to an 
improvement of the environmental situation. 


46212 (BNL—22525) Plume characteristics. Newman, L. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 22p. (CONF-770315—1). Dep. NTIS $3.50. 

From ANS meeting on aerial techniques for environmental 
Mer ore Las Vegas, Nevada, United States of America (USA) (7 

Sulfur-dioxide conversion (oxidation to sulfate) in both oil 
and coal-fired power plant plumes was demonstrated. Samples were 
obtained by ape aircraft and analyzed for SO: and particulate 
sulfate content as well as stable sulfur isotope ratios. A mechanism 
was —_—— for the oxidation which involved the dissolution of a 
small fraction of the SO2 in the water associated with the particu- 
lates, followed by a fast catalytic formation of sulfate, permittin 
more SO: to dissolve. Maximum conversion reached 20% in the oil- 
fired plume, whereas it seldom exceeded 5% in the coal-fired plume. 
The difference was attributed to the particulate loading and the 
catalytic nature of the particulates in the respective plumes. 


46213 (BNL—50606) Safety and Environmental Protection Divi- 
sion. report, January 1, 1974—December 31, 1975. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Jan 1977. Contract EY- 
76-C-02-0016. 57p. Dep. NTIS, PC A04/MF AOI. 

Progress is reported in the analysis of food chain samples 
collected during 1974 and 1975 at the Bikini Atoll in the Marshall 
Islands for '°7Cs, Pu, and *'Am remaining in the 
environment from the 1946-1958 nuclear tests. Data on levels of 
radioactivity in environmental samples and SO2 and NO/sub x/ in 
air samples collected in the vicinity of Brookhaven National Labora- 
tory during 1975 are reported. Samples of surface air, surface waters, 
ground water, sediments and biota from streams, soils, grass, and 
milk were analyzed. Abstracts of papers published during 1974 and 
1975 are included. (CH) 
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46214 (BNWL—2152(Add.1)) Similarity indices I: what do they 
measure. Johnston, J.W. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Nov 1976. Contract EY-76-C-06-1830. 36p. Dep. 
NTIS, PC A03/MF AO1. 

A method for esti ting the effects of environmental effu- 
sions On ecosystems is described. The characteristics of 25 similarity 
indices used in studies of ecological communities were investigated. 
The type of data structure, to which these indices are frequently 
applied, was described as consisting of vectors of measurements on 
attributes (species) observed in a set of samples. A general similarity 
index was characterized as the result of a two-step process defined 
on a pair of vectors. In the first step an attribute similarity score is 
obtained for each attribute by comparing the attribute values ob- 
served in the pair of vectors. The result is a vector of attribute 
similarity scores. These are combined in the second step to arrive at 
the similarity index. The operation in the first step was characterized 
as a function, g, defined on pairs of attribute values. The second 

tion was characterized as a function, F, defined on the vector 
of attribute similarity scores from the first step. Usually, F was a 
simple sum or weighted sum of the attribute similarity scores. It is 
concluded that similarity indices should not be used as the test 
Statistic to discriminate between two ecological communities. 


46215 (CONF-770210—3) Pathways of trace elements in the 
environment. Raridon, R.J. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.). 1977. Contract W-7405-ENG-26. 19p. Dep. 
NTIS, PC A02/MF AO1. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

Applications of computer models for air transport (ATM) and 
hydrologic transport (HTM) to determine the pathways of trace 
elements in the environment are discussed. Computed data and 
measured data are compared for peed toxic contaminants 
found in gaseous wastes from fossil-fuel power plants. It is pointed 
out that meteorological data are required for the air transport model 
and that for each source it is necessary to know the emission rate, 
source height, and location relative to the receptor point. Results of 
studies on ground level SO:2 concentrations in 4g/m* as a function of 
distance from a pro fossil-fuel power plant, the environmental 
impact of an existing power plant on its surroundings, and in 
monitoring a 98 hectare watershed for nutrient elements (K, Na, Ca, 
Mg, N, and P) are discussed. (CH) 


46216 (EPRI-EA—418) Time-variable air pollutant emission 
Strategies for individual power plants. Final report. Hilst, G.R.; Lon- 
dergan, R.J.; Hopper, T.G. (Research Corp. of New England, Weth- 
— Conn. (USA)). Apr 1977. Sip. Dep. NTIS, PC A04/MF 
AOl. 


The study reported here provides a basis for the evaluation of 
the feasibility, operational characteristics, and potential cost savings 
of sophisticated time-variable emissions control systems. Emphasis is 
on SO: emissions from a fossil-fuel power plant. The study utilizes 
two years of data from a site in the Northern Great Plains region. 
The data are applied to models for defining and evaluating time 
histories of pollutant emissions which satisfy all relevant air quality 
standards and minimize the operational costs of emissions control. 
Under conservative assumptions as to plant size, effective stack 
height, etc., the potential for significant cost savings is shown 
through the use of time variable emissions control systems. The 
study also examines the optimum number of emission modes, the 
impact of alternative operational control cost curves, physical stack 
height, and maximum pollutant generation rates. 


46217 (HRP—0014300) Goals and standards for environmental 
health. Papers on the national health guidelines, issue No. 4. (Center 
for Disease Control, Atlanta, Ga. (USA). Environmental Health 
Services Div.). Oct 1975. 14p. NTIS, PC A02/MF AOl1. 

Goals and standards for environment«i health are proposed 
for use in developing the guidelines required by the National Health 
Planning and Resource Development Act (P.L. 93-641). The overall 
national goal for environmental health is to prevent unnecessary 
morbidity and mortality among the nation’s population as a result of 
exposure to adverse influences in the environment. Subgoals involve 
both regulatory and nonregulatory programs. Regulatory programs 
are offered by such agencies as the Food and Drug Administration, 
Occupational Safety and Health Administration, and the Environ- 
mental Protection Agency. Nonregulatory programs include injury 
control in rural, home, and recreational environments, carbon mon- 
oxide control, environmental health planning, youth camp safety, 
individual water supplies, individual sewage disposal systems, and 
housing. Rationales, including statistical data, are provided for each 
of these nonregulatory programs. Standards necessary to achieve 
environmental health are suggested for manpower and for such 
programmatic aspects as data systems, technical assistance, training, 
public health laboratory support, environmental health planning, and 
enforcement. 


46218 (LA—6777-PR) Aerosol sampling and characterization for 
hazard evaluation. Progress report, July 1, 1975—September 30, 1976. 
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Scripsick, R.C.; Gray, D.C.; Tillery, M.I.; Stafford, R.G.; Romero, 
P.O. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1977. Con- 
tract W-7405-ENG-36. 23p. Dep. NTIS, PC A02/MF AO1. 

A draft Manual of Recommended Practice for Aerosol Sam- 
pling and Evaluation was completed and sent to the Energy Re- 
search and Development Administration (ERDA) Division of 
Safety, Standards, and Compliance (DSSC) for review. The results 
of the Survey of Sampling Techniques for Defining Respirable 
Concentration and/or Particle Size Characteristics of Aerosols were 

ublished as LA-6087. The need for greater standardization of 
ERDA aerosol sampling techniques was indicated. The Aerosol 
Training Course was presented in 11 sessions to 85 persons. General 
elements of good practice were emphasized, and recommendation of 
specific sampling devices or procedures was avoided. A system for 
estimating dissolution rates of plutonium aerosols was developed. 
Studies indicate that plutonium aerosols found in the field have a 
rapid initial dissolution phase followed by a slower secondary phase. 
ee methods of particle sizing air samples collected on membrane 
filters were investigated. The most ago was a scanning elec- 
tron microscope electron microprobe (SEM-EMp) method. An op- 
erating plutonium handling facility was a model for development of 
techniques to evaluate aerosol surveillance systems performance. 
Airborne contamination records were studied. The physicochemical 
properties of a plutonium aerosol existing in the facility were investi- 
gated in relation to plutonium handling operations. The techniques 
developed have indicated some areas of the aerosol surveillance 
system that need improvement. 


46219 (NTIS/PS—77/0092) Lead pollution. Vol. I. 1964-1975 (a 
bibliography with abstracts). Report for 1964—Jan 1977. Werner, 
K.G.; Brown, R.J. (National Technical Information Service, Spring- 
field, Va. (USA)). Mar 1977. 245p. NTIS, PC AO1/MF AO1. 

Citations include emission and effluent control technology, 
detection and analysis; air and water quality data; radioisotope 
studies; and general studies on lead pollution. Toxicity and effects of 
lead on plants, animals, and human health are excluded. (This 
updated bibliography contains 240 abstracts, none of which are new 
entries to the previous edition.) 


46220 (NTIS/PS—77/0093) Lead pollution. Vol. II. 1976-1977 
(a bibliography with abstracts). Report for 1976—Feb 1977. Werner, 
K.G.; Brown, R.J. (National Technical Information Service, Spring- 
field, Va. (USA)). Mar 1977. 89p. NTIS, PC AO1/MF AO1. 

Supersedes NTIS/PS-76/0073, and NTIS/PS-75/267. 

Citations include emission and effluent control technology, 
detection and analysis; air and water quality data; radioisotope 
studies; and general studies on lead pollution. Toxicity and effects of 
lead on plants, animals, and human health are not included. (Con- 
tains 84 abstracts) 


46221 (NTISUB/B—025-76/004) EPA reports bibliography 
quarterly. A listing of EPA reports entered into the National Technical 
Information Service, October, November, December 1976. (Environ- 
mental Protection Agency, Washington, D.C. (USA)). 1976. 286p. 
Paper copy also available on subscription, North American Conti- 
nent price $45.00/year; all others write for quote. 

See also NTISUB/B—025-76/003. 

The bibliography contains citations, abstracts and author, 
corporate source, subject, contract, and title indexes for all U.S. 
Environmental Protection Agency and its predecessor agencies’ 
reports entered into the NTIS collection in the period noted. 


46222 (PB—257963) Implementation plan review for Mississippi 
required by the Energy Supply and Environmental Coordination Act. 
(Environmental Protection Agency, Research Triangle Park, N.C. 
(USA)). Feb 1975. Contract W-31-109-ENG-38;EPA-IAG-D5-0463. 
22p. (EPA—450/3-75-005). Dep. NTIS, PC A02/MF AO1. 

Section IV of the Energy Supply and Environmental Coordi- 
nation Act of 1974, (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made to 
control regulations for stationary fuel combustion sources without 
interferring with the attainment and maintenance of the national 
ambient air quality standards. This document, which is also required 
by Section IV of ESECA, is EPA's report to the State indicating 
where regulations might be revised. 


46223 (PB—260018) Annual report of the Robert A. Taft Sani- 
tary Engineering Center, July 1, 1953 to June 30, 1954. (Robert A. 
Taft Sanitary Engineering Center, Cincinnati, Ohio (USA)). 1954. 
23p. NTIS, PC A02/MF AO1. 

Activities of the Robert A. Taft Sanitary Engineering Center 
are reviewed in this annual report. Areas covered include: air 
pollution studies; water pollution, water purification, and water 
quality control; field activities in water pollution, water purification, 
and water quality control; milk and food; general technical progress; 
radioactivity as an environmental contaminant; and sanitation and 
radiological health training. 


46224 (PB—260549) Summary of particulate and sulfur oxide 
emission reductions achieved nationwide for selected industrial source 
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categories, 1970—1975. Volume I. Summary. Massoglia, M.F. (Re- 
search Triangle Inst., Research Triangle Park, N.C. (USA). Center 
for Technology Applications). Nov 1976. Contract EPA-68-02-1325. 
52p. NTIS, PC A04/MF AOl1. 
See also report dated Jan 1976, PB—252249 and Volume 2 
dated Nov 1976, PB—260550. 
This research updates the nationwide emission data on total 
ded particulates and sulfur oxides from selected source cate- 
gories for 1975, and the associated analyses to determine the pro- 
ess made, nationwide, in meeting the ambient air quality standards 
or the two pollutants under study. The analyses and inventories 
developed in June 1975 studies are updated to reflect changes in SIP 
requirements proposed or promulgated since the initial study, use of 
actual 1975 production data in place of projections, and use of 
compliance status data available in the DSSE Compliance Data 
System. This report is published in two volumes. Volume | presents 
a summary of the emission inventory data and the analyses. 


46225 (PB—260550) Summary of particulate and sulfur oxide 
emission reductions achieved nationwide for selected industrial source 
categorie, 1970—1975. Volume 2. Calculations. Massoglia, M.F. (Re- 
search Triangle Inst., Research Triangle Park, N.C. (USA). Center 
for Technology Applications). Nov ‘1976. Contract EPA-68-02-1325. 
92p. NTIS, PC A05S/MF 

See also Volume 1 dated Nov 1976, PB—260549. 

This research updates the nationwide emission data on total 
suspended particulates and sulfur oxides from selected source cate- 
gories for 1975, and the associated analyses to determine the pro- 
ag made, nationwide, in meeting the ambient air quality standards 
or the two pollutants under study. Volume 2 of a two volume 
report gives the detailed calculations, in appendix form, upon which 
nationwide emission inventories--actual, potential, and compliance-- 
were based. 


46226 (PB—260590) Electrostatic capture of fine particles in 
fiber beds. Final report, Jun 1973—Jun 1975. Reid, D.L.; Browne, 
L.M. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
May 1976. 45p. NTIS, PC A03/MF AOl1. 

The report gives results of a study of the collection of 
charged submicron sized particles by fiber beds. Removal efficiency 
was determined as a function of particle resistivity, fiber bed resistiv- 
ity, superficial gas velocity, and total concentration of the aerosol. 
Using a 12-in. thick polypropylene fiber bed, greater than 90% 
removal efficiency was reported for superficial bed velocities up to 
300 ft/min. For a 6-in. bed, 90% removal was possible up to 200 ft/ 
min. In both cases, the pressure drops for these systems were low 
(less than 1 in. H2O). A third bed was tested, comprised of a 6-in. 
Teflon fiber bed followed immediately by a 6-in. polypropylene bed. 
This composite 12-in. bed did not perform as well as the homogen- 
eous 12-in. bed. In all tests, the most important parameter was bed 
face velocity. In general, the collection efficiency of the fiber bed 
decreased linearly with increasing velocity. 


46227 (PB—260651) Conclusions and recommendations for 
EPRI's program in supplementary environmental control systems. 

report. Wyzga, R.E. (Research Corp. of New England, 
— Conn. (USA)). Jun 1976. 27p. NTIS, PC A03/MF 
AOl. 

The purposes of the Workshop were (1) to review the present 
and future status of supplementary environmental control systems 
(SECS) as an air pollution control strategy for fossil-fueled electric 
power plants, and (2) to prepare recommendations to EPRI on the 
future course of any R and D programs which EPRI might develop 
on SECS. The historical background which led to the organization 
of the Workshop and details with regard to the discussions that 
transpired there are presented. 


46228 (PB—261754) Control of oxides of sulfur from stationary 
sources in the South Coast Air Basin of California. Final report, Jun 
1975—Jun 1976. Hunter, S.C.; Helgeson, N.L. (K VB, Inc., Tustin, 
Calif. (USA)). Jun 1976. Contract ARB-4-421. 341p. (KVB—5802- 
432). NTIS, PC A15/MF AOl. 

An inventory of oxides of sulfur (SOx) emissions from station- 
ary sources in the South Coast Air Basin of California was compiled 
for 1974. Emissions from over 1580 point sources were assessed from 
device and fuel use information provided by the device operators 
and local air pollution control districts. Sulfur oxide emissions were 
estimated to be 342 tons per day on an annual average basis in 1974. 
Power plants were the dominant source category, followed by 
refineries, carbon plants, and a variety of smaller sources. Some 
emission tests were conducted to verify the inventory. Forecasts 
made to 1980 indicate substantial increases over 1974 emissions as 
the result of increased fuel oil burning. This will occur in spite of 
large reductions in refinery sulfur recovery plant emissions. Power 
plants will burn the major portion of this oil but emissions from 
other oil burning devices are becoming increasingly significant. 
Limitation of the sulfur content of fuel oil and flue gas desulfuriza- 
tion are the most effective means of reducing SOx emissions. 
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46229 (PB—261980) Awards register: grants assistance pro- 
grams. Volume II. Listing awards during January—June of FY 1976, 
listing state and local assistance awards. Final (Environmental 
Protection Agency, Washington, D.C. (USA). Grants Administra- 
tion Div.). Nov 1976. 410p. (EPA/GAD—1-76/004). NTIS, PC 
A18/MF AOl1. 

See also Volume 1 dated Nov 1976, PB—260742. 

This publication lists the t awards offered by EPA on 
the period of heneswoen > of Fiscal Year 1976, for State and 
Assistance p! s. Each entry consists of the applicant name, 
municipality, (Step “(Step Code - WWT Construction only) pro- 
ject title, project director name, Grant Identification Number, type 
of grant award, date, and dollar amount of the award. 


46230 (PB—262129) Case —- of particulate emissions from 
incineration of municipal refuse. Final report. Snow- 
den, W.D.; Brooks, K.D. (Alsid,, Snowden and Associates, Bellevue, 
Wash. (USA)). Nov 1976. 87p. NTIS, PC A0S5/MF A0O1. 
sheet inserted. 

t of the environmental impact of semi 
actin a municipal refuse is the emission of particulate matter 
— the atmosphere. In order to provide this essential, but nonexisting 

ye og by conducted at the only known operating facilit 
ork this t East Hamilton Solid Waste Reduction Unit, Hamil. 
ton, Ontario. Based upon three runs of EPA Method 5 during the 
period October 13-14, 1976, the No. 1 boiler and rae ae 
at the subject facility emitted 0.528 (Ponies 
standard cubic foot, corrected to 12% carbon dio 
this ceoent are not fully legible.) 


46231 (PB—262393) Urban air pollution modeling without com- 
puters. Environmental series. Benarie, M.M. (Environ- 
mental Sciences Research Lab., pote Triangle Park, N.C. 
(USA). Meteorology and ‘Assessment Div.). Nov 1976. 82p. (EPA— 
600/4-76/055). NTIS, PC AOS/MF 

This report was the basis for a series of three lectures by the 
author on urban air pollution modeling, and represents a condensed 
version of selected topics from a recent monograph by him. The 
= hasis is on simple but efficient models that often can be used 

ut resorting to high-speed com a. It is indicated that there 
will be many circumstances under which such simple models will be 
preferable to more complex ones. Some specific topics included in 
the discussion are the limits set by atmospheric predictability, fore- 
casting pollution concentrations in real time as for pollution epi- 
sodes, the simple box model for pollution concentrations, the fre- 
= cy distribution of concentration values including the log-normal 
tribution and averaging-time analysis, the relationships between 
wind speed and pp apes and lastly the critical question of 
model validation and the need to consider several indices of good- 
ness-of-fit if pitfalls are to be avoided. 


46232 (PB—262978) Summary of information on air quality net- 
works around large point sources. Final Weers, D.D.; Smith, 
M.G. (Systems Sciences, Inc., Chapel Hill, N.C. (USA)). Dec 1976. 
Contract EPA-68-02-1898. 97p. NTIS, PC A05/MF AO1. 

This rt presents a summary of air quality moni- 
toring networks operated by large point sources. The focus of the 
report is on five specific industries: electric utilities, primary ed 
and lead smelting, pulp and paper mills, oil refineries and sulfuric 
acid plants; and five monitoring parameters: sulfur dioxide, nitrogen 

dioxide, particulates, sulfates and —w- Summaries are re- 
ported on a national and EPA regional basis. 


46233 age 905 Wind tunnel modeling study of the disper- 
sion of sulfur dioxide in southern Allegheny County, Pennsylvania. 
Final report. Ludwig, G.R.; Skinner, G.T. (Calspan Corp., Buffalo, 
N.Y. (USA)). Dec 1976. 160p. NTIS, PC A08/MF AO. 

This report presents the results of a wind tunnel model study 
to determine the ground level SO2 concentrations in the Clairton 
Area of Allegheny County, produced by emissions from stationary 
sources within the area. The study was — to provide data 
under flow conditions which correspond roughly to those which 
prevailed — an air pollution episode at Liberty Burough, Clair- 
ton in January 1973. The inventory of emission sources used in the 
tests correspond to the estimated 1973 full-scale inventory for 49 
sources which were located within the confines of the modeled area. 
The test program included flow visualization studies and quantitative 
measurements of ground-level concentrations of a tracer from 
which full-scale SO2 concentrations could be calculated. con- 
centration level measurements were performed for four wind direc- 
tions. At each wind direction, three wind speeds were studied with 
neutrally stable flow, and for one of these a temperature inversion 
condition was also tested. The report presents details of the model 
experimental resul 


46234 (PB—263561) Tall stacks and the atmospheric environ- 
ment. Final report. Hales, 
Richland, Wash. (USA)). 'A-68-02-1982. 178p. 
NTIS, PC A09/MF 
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The question of the effectiveness of tall stacks has become an 
increasingly important subject for several reasons, which are keyed 
strongly to the rapidly growing energy demands in the U.S. and 
abroad. This report addresses this subject by presenting a review of 
literature pertinent to tall stacks, and by assessing the potential 
effects of their large-scale implementation. A comprehensive anno- 
tated bibliography is included as an appendix to the report. 


46235 Oxides of nitrogen measurement at exhaust gases of com- 
bustion engines. Prietsch, W.; Alter, C.; Naumann, M. Technik 
(Berlin); 30: No. 1, 43-48(1975). ‘(In German). 

Chemical and physical methods available for the determina- 
tion of nitrogen oxides were tested and compared with respect to 
their suitability for s epee and diesel engine exhaust oxides of 
—— analysis. Of all methods tested (Saltzmans method, phenol- 
disulfonic acid method, as well as non-dispersive infrared, ultraviolet 
absorption, and methods), the chemilumines- 
cence method was best for the determination of the total nitrogen 
oxides concentration in vehicle exhaust, even though the nitrogen 
dioxide conversion is still problematic, and the NO» concentrations 
lie within the dispersion limits of the nitric oxide analyzer. Measure- 
ment of NO is possible by the NDIR method provided the cross- 
sensitivity for water is simultaneously measured, and adequate cor- 
rection is used. The Saltzman method is preferable to the phenoldis- 
ulfonic acid method under stationary analytical conditions due to its 
simplicity and reliability. For a concentration range of 100 to 1000 
om a Saltzman factor of 0.72 is best for exhaust nitrogen oxides 

ysis. 


46236 Air pollution control measures in Osaka. Nakano, M. 
Taiki Osen Kenkyu; 9: No. 5, 811-816(1975). (In Japanese). 

The air pollution control plan for Osaka is reviewed. Using 
the concept of total emission control regulation, the emission source 
control basic plan for 275 plants which consume 90 percent of the 
total energy was formulated. The pollutant emission quantity (tons/ 
yr) of sulfur oxides is to be reduced from 43,957 in 1972 to 9332 in 
1978, of nitrogen oxides from 35,266 in 1972 to 16,000 in 1978 and 
6542 in 1981, and of particulate matter from 48,038 in 1972 to 18,400 
in 1978 and 3516 in 1981. The calculation procedures of the above- 
mentioned emission reduction using emission factors are described. 
Desulfurization, fuel conversion, reduction in sulfur content, denitri- 
fication, fuel conversion, reduction in nitrogen content and low NOx 
burners are discussed with the estimated reduction ratio by each 
means during the period from 1973 to 1978. 


46237 Operational data on dry type 10,000 normal cu m/hr flue 
gas denitrification process at Hitachi Zosen CO. Inaba, Y. Netsu 
Kanri To Kogai; 27: No. 2, 31-36(Feb 1975). (In Japanese). 

A pilot plant treating 10,000 normal cu m/hr of boiler gas 
with a selective catalytic reduction denitrification process is de- 
scribed. The process uses a D-type catalyst with ammonia as the 
reducing agent. Boiler gas containing 350 ppM nitric oxide and 100 
ppM sulfur dioxide is treated at 250 to 400°C at a space velocity of 
2500/hr. At an NHs concentration of 520 ppM, the NO concentra- 
tion is reduced to below 10 ppM. For gas containing 500 ppM and 
300 ppM SOx, the rate of denitrification ranges from 63 percent at an 
NHs/NO ratio of 1.25 to more than 95 percent at an NH3/NO ratio 
of 2.45 for a space velocity of 20,000/hr. Increasing the space 
velocity permits the use of a smaller reactor and less catalyst but 
increases pressure loss on the catalyst layer and results in a shorter 
catalyst life. 


46238 Catalyst in dry denitrification and future problems. Ka- 
saoka, N. Kagaku Kojo; 19: No. 6, 81-88(Jun 1975). (In Japanese). 
Dry denitrification methods for the simultaneous purification 
of nitrogen oxides and sulfur oxides were examined. Experiments 
were conducted using copper, iron, cobalt, nickel, manganese, titan- 
ium, vanadium, molybdenum, silver, platinum, rhodium, and palladi- 
um as major catalysts, having as carriers alumina, silica, silica- 
alumina, magnesium oxide, calcium oxide, chromia, and activated 
coal. Carbon monoxide, hydrogen, hydrocarbons, hydrogen sulfide, 
and ammonia were used as reducing gases. For purification of NOx 
only, by reduction with NHs, sulfate catalysts were useful. Denitrifi- 
cation by this method is the same whether or not SOx coexists. 
Dusts in gases catalytically treated must be first removed. Without 
viding dust collector before denitrification, large catalysts must 
Cun , or catalysts of ring shape can be used; catalyst columns may 
also be ‘improved. For clean gas, with very little SOx present, there 
is negligible change in carriers like AleOs with time. Experiments on 
catalysts rejuvenation were also carried out at about 750°C. 


46239 Air pollution around the Keihin heavy one industrial 
zone, and living environment and health injury in the inhabitants 
therein. Miyazaki, I. Kogai To Taisaku; 11: No. 8, 888-900(Aug 1975). 
(In J 


apanese). 
wt survey of air pollution levels and the health of high school 
pupils and their parents was conducted in a heavily industrialized 


area of Kawasaki, Japan. The concentration of sulfur oxides in 1974 
was about half of that in 1970 (0.029 ppM). The concentration of 
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nitrogen oxides ranged from 0.030 to 0.040 ppM. There was a 
correlation between the concentrations of oxides of sulfur nitrogen. 
According to questionnaires, about 32 percent of the inhabitants 
showed concern about air pollution and photochemical smog. About 
22 percent of the inhabitants complained of symptoms such as cold, 
rhinitis, and pharyngitis; and there was a correlation between total 
subjective symptoms and concentration of sulfur oxides. Near road- 
sides the concentration of nitrogen oxides was very high. Green 

lants are gradually disappearing from the heavily polluted area. 
Further industrialization in this area appears to be very dangerous 
for man and other living things. 


46240 Some considerations on the possible effects of local and 
global sources of air pollution on lichens grazed by reindeer and 
caribou. Schofield, E. (Ohio State Univ., Columbus). pp 90-94 of In 
Proceedings of the first international reindeer and caribou sym 
sium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 
1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Considerable evidence shows that local sources of air pollu- 
tion eliminate most lichens from the immediate vicinities of urban 
industrialized areas in temperate —. Pollutants (e.g., SOz) 
appear to be transported hundreds of kilometers from Britain and 
central Europe to Scandinavia. While there appear to be no reliable 
data or observations that link pollutants transported on a global scale 
to the deterioration of lichens there (primarily because the ibility 
has not been pursued), all of the ingredients necessary for lichen 
damage are present. Scattered comments and circumstantial evi- 
dence in the literature suggest that global pollution, in addition to 
local pollution, will adversely affect lichens grazed by reindeer and 
caribou. The accelerated industrialization of the Arctic makes this 
possibility of more than academic interest. 


46241 Man’s impact on atmospheric lead concentrations: pollu- 
tion sources and baseline levels in western Europe. Janssens, M.; 
Dams, R. (Inst. for Nuclear Science, Ghent). Water, Air, Soil Pollut.; 
5: No. 1, 97-107(Oct 1975). 

A number of experiments have been performed to evaluate 
the concentrations of airborne particulate Pb, and their major 
sources in Belgium. Aerosol samples along a city street on a traffic- 
free period and on days with intense traffic evidence the strong 
influence of automotive exhaust gases. The influence of non-ferrous 
metallurgical industries is assessed by sampling simultaneously at 14 
stations in the vicinity of a plant and by studying the concentrations 
on different days at one location as a function of the prevailing wind- 
direction. Depending on meteorological conditions and owing to the 
multiplicity of non-ferrous metallurgical plants in Belgium the indus- 
trial emissions are felt all over the country. A Pb concentration of 
0.23 wg m~* can be considered as the Belgian background. The mean 
concentrations detected at real background locations such as the 
Jungfraujoch, Switzerland (3600 m height) and at Lakselv, Norway 
(70° lat.) are nearly two orders of magnitude lower, namely 0.0087 
and 0.0056 yg m~*. It is shown that the Pb concentration is a much 
more sensitive indicator for atmospheric pollution than the total 
suspended particulates. 


46242 Man’s impact on atmospheric lead concentrations: pollu- 
tion sources and baseline levels in Western Europe. Janssens, M.; 
Dams, R. (Inst. for Nuclear Studies, Ghent). Water, Air, Soil Pollut.; 
5: No. 1, 97-107(Oct 1975). 

A number of experiments have been performed to evaluate 
the concentrations of airborne particulate Pb, and their major 
sources in Belgium. Aerosol samples along a city street on a traffic - 
free period and on days with intense traffic evidence the strong 
influence of automotive exhaust gases. The influence of non-ferrous 
metallurgical industries is assessed by sampling simultaneously at 14 
stations in the vicinity of a plant and by studying the concentrations 
on different days at one location as a function of the prevailing wind- 
direction. Depending on meteorological conditions and owing to the 
multiplicity of non-ferrous metallurgical plants in Belgium, the in- 
dustrial emissions are felt all over the country. A Pb concentration 
of 0.23 wg m~* can be considered as the Belgian background. The 
mean concentrations detected at real background locations, such as 
the Jungfraujoch, Switzerland (3600 m height) and at Lakselv, 
Norway (70° lat.), are nearly two orders of magnitude lower, namely 
C.0087 and 0.0056 yg m~®. It is shown that the Pb concentration is a 
much more sensitive indicator for atmospheric pollution than the 
total suspended particulates. 


46243 Application of total hydrocarbon flame ionization detectors 
to the analysis of hydrocarbon mixtures from motor vehicles, with and 
without catalytic emission control. Black, F.M.; High, L.E.; 479 
J.E. (Environmental Protection Agency, Research Triangle 
NC). Water, Air, Soil Pollut.; 5: No. 1, 53-62(Oct 1975). 

The successful application of total hydrocarbon analyzers to 
the analysis of hydrocarbon mixtures requires linear response with 
respect to a single calibration compound. Flame ionization detectors 
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configured for total hydrocarbon analysis (premixed flames) do not 
respond in the same manner to all hydrocarbon species. A discussion 
of the source of the happen is presented. An investigation is 
presented illustrating the problem in application of the technique to 
total hydrocarbon analysis of motor vehicle exhaust samples. The 
response of the nine most abundant auto exhaust hydrocarbons 
relative to propane, the compound commonly utilized for calibra- 
tion, is defined for two commercial analyzers. The hydrocarbons 
selected for the investigation include methane, isopentane, isooctane, 
ethylene, propylene, acetylene, benzene, toluene, and p-xylene. Ana- 
lytical error predictions are made based on calculations utilizing the 
relative response and abundance of these hydrocarbons in samples 
from motor vehicles. Both catalyst equipped and noncatalyst vehi- 
cles are used as sources. The validity of the calculated predictions is 
empirically verified by comparison with total hydrocarbon levels 
obtained by summing the concentrations of the individual hydrocar- 
bons obtained with gas chromatography. Procedures to minimize the 
potential error are presented. The degree of improvement in hydro- 
carbon response linearity attainable through detector sample flow 
rate reduction is presented. 


46244 Recent advances in photoelectric aerosol measurements. El 
Golli, S.; Madelaine, G.; Turpin, P.Y.; Bricard, J. (Univ., Paris). 
Water, Air, Soil Pollut.; 5: No. 1, 11-38(Oct 1975). 

After recalling briefly the optical properties of aerosols, we 
describe the principle and the working conditions of photoelectric 
apparatus for aerosol measurements. Two size distribution analyzers 
are presented: the first one is based on a classical detection principle, 
the minimum detectable radius being 0.2 wm, and the maximum 
concentration 3 x 10‘ icles cm~* the second one is based on a 

hoton counting technique, with which particles of radius between 

.03 and 0.2 4m can be measured at maximum number concentration 
of 2 x 10° particles cm™*. We describe then two Condensation Nuclei 
Counters (CNC) with continuous flux; in these types of apparatus, 
the vapor of a liquid is condensed on Aitken nuclei using a Peltier 
effect device. They are thereby rendered visible and counted using a 
classical photoelectric method. One apparatus works under normal 
conditions of —— and temperature, while the other one works 
under stratospheric conditions, i.e., at low pressure and temperature. 
The concentration range is still between 10 and 10° nuclei cm~* and 
the minimum concentration is 0.1 particle cm~* in the case of the 
a counter. The four devices work on individual particles; 
their c teristics are compared to those of commercially available 
apparatus and their advantages discussed. 


46245 Compilation of an inventory for particulate emissions in 
Belgium. Demuynck, M. (Ghent Univ.). Water, Air, Soil Pollut.; 5: 
No. 1, 3-10(Oct 1975). 

Using production and consumption data of different raw 
materials in Belgium during 1972, a particulate emission inventory 
was calculated. The discharges were computed by means of emis- 
sion-factors cited in the literature. The relative contribution of the 
different sources was compared to a world-wide inventory. Whereas 
on a global scale combustion appears to be the major source, it only 
accounts for 21% of the particulate emissions in Belgium. The iron 
and steel industries, on the other hand, account for nearly 44% of 
the particulate discharges. Because only a minor fraction of the 
emitted particulate material can remain airborne, a second inventory 
was calculated also taking into account the size distribution of the 
emissions. Of the iculate material smaller than 10 ym, only 18% 
originates from the steel mills while nearly 33% appears to be 
combustion derived. 


46246 Ai carbon dioxide variations at the South Pole. 
Keeling, C.D.; Adams, J.A. Jr.; Ekdahl, C.A. Jr.; Guenther, P.R. 
(Univ. of California, San Diego, La Jolla). Tellus; 28: No. 6, 552- 
564(1976). 

Duplicate measurements of 749 discrete samples of air collect- 
ed at the South Pole indicate that the seasonally adjusted concentra- 
tion of atmospheric carbon dioxide in the polar southern hemisphere 
rose 3.7 percent between 1957 and 1971. The rise, mostly attributable 
to the burning of fossil fuels, has not been steady. In the mid-1960's, 
possibly as a result of wide-spread cooling of surface ocean water, it 
Slackened for several years; recently it has accelerated. Similar 
changes in rate have also been observed at Mauna Loa Observatory, 
Hawaii, in the northern hemisphere and are evidently a global 
phenomenon. 


46247 Atmospheric carbon dioxide variations at Mauna Loa Ob- 
servatory, Hawaii. Keeling, C.D.; Bacastow, R.B.; Bainbridge, A.E.; 
Ekdahl, C.A. Jr.; Guenther, P.R.; Waterman, L.S. (Univ. of Califor- 
nia, San Diego, La Jolla). Tellus; 28: No. 6, 538-551(1976). 

The concentration of atmospheric carbon dioxide at Mauna 
Loa Observatory, Hawaii is reported for eight years (1964 to 1971) 
of a long term program to document the effects of the combustion of 
coal, petroleum, and natural gas on the distribution of CO. in the 
atmosphere. The new data, when combined with earlier data, indi- 
cate that the annual average CO. concentration rose 3.4 percent 
between 1959 and 1971. rate of rise, however, has not been 
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quality 
reas Water Survey, Urbana). Water Res.; 10: No. 11, 945- 
An investigation was made of the effects of atmospheric 
effluents from a large urban-industrial area (St. Louis) on the water 
uality in two small basins that are frequently downwind of the city. 
pe An were made of the relative magnitude of the atmospheric 
contribution to streamwater pollution, and how this contribution is 
related to weather conditions. Field sampling was done during a 15- 
month period, and investigation made of atmospheric-streamwater 
relationships for storm, seasonal, and annual periods. Computations 
were made for 12 chemical constituents in the rainwater and stream- 
water. Results indicated that only minor changes usually occur in 
streamwater pollutant concentrations during and shortly following 
storms, and no strong relationship exists between streamwater con- 
centration and weather conditions. For most pollutants the atmo- 
spheric d ition was small compared with the annual stream load 
because of major surface sources. However, eyo was also found 
that urban-industrial sources can be important contribu- 
tors to stream contamination. 


46249 Air pollution damage functions. Hershaft, A. (Interstate 
Electronics Corp., Arlington, VA). Environ. Sci. Technol.; 10: No. 
10, 992-995(Oct 1 1976). 

In spite of the large amount of effort that has been devoted to 
development of air pollution damage functions and compilation of 
air quality trends, it is fair to say that this promising area of 
investigation has been barely breached. The additional effort needed 
is outlined in the introductory discussion and in illustrative examples. 
The potential return promises nothing less than to provide public 
Officials with an effective tool for efficiently allocating limited 
resources among the many conflicting demands for pollution control 
and other aspects of the oo welfare. 


46250 Vanadium in an area just outside Stockholm. Jacks, G. 


(Royal Inst. of 1 Stockholm). Environ. Pollut. (London); 11: No. 


4, 289-295(Dec 1976 

Vanadium is emitted to the atmosphere when fossil fuels are 
burned. For a recreational area just northeast of the center of 
Stockholm a fallout of about 20 mg/m?. y has been calculated from 
measurements during December—March 1973—74. The mean value 
of dissolved vanadium in one of the major streams leaving the area 
was 2.6 ag litre. The amount of suspended vanadium might be of the 
same order. If a runoff amounting to 200 wd pont J is assumed, this 
means that about 1 mg/m?. y . rted away with the runoff 
water, or 5 percent of the d rest is retained, mainly in 
organic matter. This accum ‘ioe i is not toxic to higher plants, ‘but 
may reduce the rate of mineralization of organic matter. 


46251 Occupational fluoride exposure. Hodge, H.C. (Univ. of 
California, San Francisco); Smith, F.A. J. Occup. Med.; 19: No. 1, 12- 
39(Jan 1977). 

Effects of airborne fluoride on industrial health are discussed 
with regard to acute and chronic effects. Injuries to lungs and skin 
from acute exposures are described. Chronic effects are discussed 
with regard to industrial sources of fluoride and air concentrations 
vs. urinary concentrations of fluoride. An extensive literature review 
is presented in the form of a table showing responses in man exposed 
to industrial airborne fluorides. lerosis is discussed with 
regard to the fluoride air standard, bone fluoride, and air fluoride 
concentrations. Occupational exposures to fluoride are also discussed 
with — to arthritis, shortness of breath, asthma, upper respira- 
tory infections, chronic respiratory disease, effects on kidneys, ef- 
fects on pregnancy, and i of fluoride intoxication. A table is 
= showing references to studies on responses in neighbor- 

residents exposed to fluoride emissions. (HLW) 


erts, R.D.; Inskip, M.J.; Goodman, G.T. (Univ. of London). Environ. 
Pollut. p phe wer 5 12: No. 2, 135-140(Feb 1977). 

Scarcity of data describing mercury concentrations in the 
biota of an environment subjected to mercury fallout prompted this 
study around a chlor-alkali works. Atomic absorption spectrometric 
analysis of top-soils, grass (Festuca rubra L.), earthworms (Lumbri- 
cus terrestris L.), and atmospheric fallout, within 0.5 km and 10-30 
km of the works, showed that mercury levels were significantly 
higher near the works. Woodmice (Apodemus Par ae -g L.) and 
bank voles (Clethrionomys glareolus Schr.) collected near the works 
had significantly greater concentrations of total mercury in brain, 
mercury in the mammals and L. terrestris is evidence for methy 
tion of the inorganic mercury fallout. 


analysis apparatus employing 
reference radiation. Chabannes, F.M.M.; Milot, E.S.; Godfrin, 
-R.L.; Mailly, P.P.L. (to Etat Francais). US Patent 4,012,145. 15 
Mar 1977. Priority date 20 Sep 1973, France. 14p. 

__ The apparatus comprises a coherent radiation source which 
emits, in succession, respective ones of a plurality of different 
wavelengths. The emitted radiation is separated into a reference 

m and a measurement portion. The measurement portion prop- 
agates through a medium such as the atmosphere to be analyzed and 
is received by a measurement detector. The reference portion is 
received directly by a reference detector. A processing circuit 
processes signals representing the portions, produced by the detec- 
tors to produce numerical data relating to the spectral analysis of the 
medium. 23 claims, 10 figs. 


46254 Removal of hydrogen sulfide from gases. Hardison, L.C. 
(to Air Resources, Inc.). US Patent 4,014,983. 29 Mar 1977. Filed 
date 7 Apr 1975. 6p. 

Hydrogen sulfide is removed from a gas stream by reaction 
with sulfur dioxide to form sulfur in the presence of an aqueous 
chelated iron solution as a catalyst or oxidation-reduction reagent. 
The reaction of hydrogen sulfide with sulfur dioxide is carried out in 
a first contacting zone, and the chelated iron solution is contacted 
with sulfur dioxide in a second contacting zone and then recycled to 
the first contacting zone. As applied to the treatment of a Claus 
process tail gas, the first contacting zone is interposed before the tail 
gas incinerator, and the second contacting zone is used to remove 
sulfur dioxide from the incinerator effluent gas. 3 claims, 2 figs. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 45189, 46204, 46206, 46213, 46218 


46255 (BNWL—2246) Environmental status of the Hanford Site 
for CY-1976. Fix, J.J.; Blumer, P.J.; Bramson, P.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). May 1977. Contract EY- 
76-C-06-1830. 67p. Dep. NTIS, PC A04/MF AOI. 

Environmental data were collected on the Hanford Site 
during 1976 for several environmental media including air, Columbia 
River water, wildlife, ambient radiation levels, soil and vegetation, as 
well as ditches, ponds and trenches near operating facilities. In 
addition, all roadways, railways, and active, as well as retired burial 
grounds were surveyed on a varying frequency to detect any abnor- 
mal levels of radioactivity. Highlights of the monitoring data collect- 
ed are included. 


46256 (DPSPU—77-30-1) Environmental monitoring in the vi- 
cinity of the Savannah River Plant. Annual report, 1976. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Plant). 
1976. Contract EY-76-C-09-0001. 66p. Dep. NTIS, PC A04/MF 


AOl. 

continuous monitoring program has been maintained since 
1951 (before plant start-up) to determine concentrations of radioac- 
tive materials in a 1200-square-mile area outside SRP. Although 
some gaseous and liquid radioactive materials are discharged from 
SRP operations, concentrations and doses to the surrounding popu- 
lation continued to be far below levels considered significant from a 
ublic health viewpoint. The concentration of radioactivity added 
- SRP to its environs during 1976 was too small to be distinguished 
from natural background radiation and fallout from worldwide nu- 
clear weapons tests. Beta activity in particulate air filters was about 
1.5 times the 1975 level and was due entirely to global fallout. This 
concentration, both at the plant perimeter and 25 miles away (0.07 
— represents 0.07% of the Concentration Guide (CG) (de- 
in the Applicable Standards section which follows). Tritium 
oxide in air at the plant perimeter was greater than in air at more 
distant locations; the average concentration at the plant perimeter 
(50 pCi/m*) was less than 0.1 of the Concentration Guide. Tritium, 
cesium-137, and strontium-90 were the only radionuclides of plant 
origin detectable in river water by routine analyses.Special research 
programs using ultra-low-level techniques have detected trace quan- 
tities of other radionuclides of plant origin. Radioactive materials in 
river fish also continued very low. Monitoring in a five-square-mile 
swamp oy eae the Savannah River immediately below the SRP 
has shown radioactivity (primarily cesium-137) above the 

natural background level in soil and vegetation. 


46257 (MLM—2416) Annual environmental monitoring report: 
calendar year 1976. Farmer, B.M.; Robinson, B.; Carfagno, D.G. 
(Mound Lab., Miamisburg, Ohio (USA)). 25 Apr 1977. Contract EY- 
76-C-04-0053. 39p. Dep. NTIS, PC A03/MF AOI. 

The local environment surrounding Mound Laboratory was 
monitored for tritium and plutonium-238 released by Mound Labora- 
tory. The results are reported for calendar year 1976. The environ- 
mental parameters analyzed included air, water, foodstuffs, and silt. 
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steady. In the mid-1960’s it declined. Recently it has accelerated. 

The long term trend of rising CO: pees to be in response to 

increasing amounts of industrial CO: in the air. Changes in rate have 

also been observed at the South Pole and are evidently a global 

phenomenon. 

46252 Mercury concentrations in soil, grass, earthworms, and 

smal] mammals near an industrial emission source. Bull, K.R.; Rob- 
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The average concentrations of plutonium-238 and tritium were 
within the stringent standards for radioactive species adopted by the 
U.S. Energy Research and Development Administration. Data con- 
cerning nonradioactive species in air and water are also presented 
and compared to federal, state, and local standards, where applica- 
ble. Although there are no specific standards (RCG) for plutonium- 
238 and trii‘um in foodstuffs, the concentrations found, if compared 
to the water standard, are also a small fraction of the RCG. In 
addition, there is no evidence of other than minimal reentrainment of 
radioactive species from silt. Mound Laboratory has undertaken a 
comprehensive program to bring water supplies into compliance 
with new U.S. EPA drinking water standards which will be effec- 
tive June 24, 1977. Mound Laboratory has been granted a National 
Pollutant Discharge Ellimination System permit. Analyses during 
1976 indicate compliance with permit conditions. All results indicat- 
ed that Mound effluent streams have no significant effect on the 
Great Miami River and certainly do not cause Ohio Stream Stan- 
dards to be exceeded. These data demonstrate compliance with 
various current regulatory agency standards and that the operation 
of Mound Laboratory has a negligible effect on the environment. 


46258 (NCRP—S0) Environmental radiation measurements. (Na- 
tional Council on Radiation Protection and Measurements, Washing- 
ton, D.C. (USA)). 27 Dec 1976. 252p. National Council on Radiation 
Protection and Measurements, Washington, DC. 

This report presents information on the eeee of widely- 
distributed radionuclides and of typical radiation fields in the envi- 
ronment and on methods for their measurement. Emphasis is placed 
on the role of measurements in the realistic assessment of dose to 
man. Techniques applicable to routine monitoring programs during 
normal operation of nuclear facilities are described. Evaluations are 
made throughout the report of the available and developing mea- 
surement methods. Areas are identified where present knowledge is 
limited due to the lack of adequate measurement capabilities or 
systematic data collection and appraisal. The special requirements 
for monitoring abnormal occurrences such as large releases of ra- 
dionuclides and for occupational radiation protection are not consid- 
ered. 630 references. 


46259 (NVO—410-41) Operation Anvil. Onsite radiological 
safety report, July, 1975—September, 1976. Mullen, O.W.; Eubank, 
B.F. (comps.). (Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, Nev. (USA). Environmental Sciences Dept.). Mar 1977. 
Contract EY-76-C-08-0410. 3lp. Dep. NTIS, PC A03/MF AOI. 

ANVIL was the name assigned to the series of underground 
nuclear experiments conducted at the Nevada Test Site from July 1, 
1975 to September 30, 1976. This report covers the tests publicly 
announced by the United States Energy Research and Development 
Administration. Remote radiation measurements were taken during 
and after each nuclear experiment by a telemetry system. Monitors 
with portable radiation detection instruments surveyed reentry 
routes into ground zeroes before other planned entries were made. 
Continuous surveillance was provided while personnel were in radi- 
ation areas and appropriate precautions were taken to protect per- 
sons from unnecessary exposure to radiation and toxic gases. Protec- 
tive clothing and equipment were issued as needed. Complete radio- 
logical safety and industrial hygiene coverage was provided during 
drilling and mineback operations. Telemetered and portable radi- 
ation detector measurements are listed. Detection instrumentation 
used is described and specific operational procedures are defined. 


46260 (SAND—76-0746) Conditional probability of intense rain- 
fall producing high ground concentrations from radioactive plumes. 
Wayland, J.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 
peg Contract EY-76-C-04-0789. 16p. Dep. NTIS, PC A02/MF 
AOl. 

The overlap of the expanding plume of radioactive material 
from a hypothetical nuclear accident with rainstorms over dense 
population areas is considered. The conditional probability of the 
occurrence of hot spots from intense cellular rainfall is presented. 


46261 (Y/UB—6) Environmental monitoring report: United 
States Energy Research and Development Administration, Oak Ridge 
facilities, calendar year 1976. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Nuclear Div.). 1 May 1977. Contract W-7405-ENG- 
26. 58p. Dep. NTIS, PC A04/MF AOI. 

The Environmental Monitoring Program for the Oak Ridge 
area includes sampling and analysis of air, water from surface 
streams, several food products, vegetation, and soil for both radioac- 
tive and nonradioactive materials. This report presents a summary of 
the results of the program for calendar year 1976. Surveillance of 
radioactivity in the Oak Ridge environs indicates that atmospheric 
concentrations of radioactivity were not significantly different from 
other areas in East Tennessee. Concentrations of radioactivity in the 
Clinch River and in fish collected from the river were less than 8.1 
percent of the permissible concentration and intake guides for indi- 
viduals in the offsite environment. While some radioactivity was 
released to the environment from plant operations, the concentra- 
tions in all of the media sampled were well below established 
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standards. The total body dose to a hypothetical maximum exposed 
individual at the site boundary was calculated to be 7.2 mrem/yr 
which is 1.4 percent of the ERDA Manual Chapter 0524 standard. 
The maximum 50-year dose commitment to the critical organs of an 
individual from the aquatic food chain was calculated to be 150 
millirem to the bone which is 10 percent of the allowable annual 
standard. The maximum dose commitment to individuals living 
nearest the site boundary from airborne releases, assuming continu- 
ous residence, was 0.4 millirem to the total body and 7.4 millirem to 
the lung. These doses are 0.08 percent and 0.5 percent, respectively, 
of the annual standards. The average total body dose to an Oak 
Ridge resident was estimated to be 0.05 millirem as compared to 
approximately 100 mrem/yr from natural background radiation; the 
average dose commitment to the lung of an Oak Ridge resident was 
0.7 millirem. The cumulative total body dose to the population 
within a 50-mile radius of the Oak Ridge facilities resulting from 
1976 effluents was calculated to be 5.3 man-rem. 


46262 A dispersion model as used in the reactor safety 

,» WASH-1400. Church, H.W. (Sandia Labs., Albuquerque, 
NM). pp 188-193 of In Third symposium on atmospheric turbulence, 
diffusion, and air quality. Preprints. Boston; American Meteorologi- 
cal Society (1976). 

From Symposium on ai heric turbulence, diffusion, and 
air quality; Raleigh, North Carolina, United States of America 
(USA) (19 Oct 1976). 

See CONF-761003—. 

The Reactor Safety Study, WASH-1400, was published in 
final form in October, 1975, by the U.S. Nuclear Regulatory Com- 
mission. This study represents as complete an assessment of accident 
risks in the U.S. commercial nuclear power plants as the state-of-the- 
art permits. Appendix VI of WASH-1400, Calculation of Reactor 
Accident Consequences, describes the input data and mathematical 
models used to calculate the consequences of a potential release of 
radioactive material to the environment in the event of a nuclear 
power plant accident. The primary goal of the study was to assess 
risk from commercial nuclear power plants as realistically as possible 
in order to provide proper perspective of potential risk comparison. 
The objective of predicting consequences of a given radioactivity 
release was accomplished through construction and execution of a 
computerized model which accounted for the manner in which 
radioactivity is dispersed in the environment, the number of people 
and amount of property exposed, the effects of radiation exposure on 
people, and property contamination. The basic elements of the 
model, release characteristics, atmospheric dispersion, dosimetry, 
population, health effects, and property damage are shown schemati- 
cally. The computer code (COMO for COnsequence MOdel), used 
in dose calculations, is discussed. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 46206 


46263 
Energy Centers (A Annual technical progress report, 
July 1975—September 1976. Patrinos, A.A.; Hoffman, H.W. 
(comps.). (Oak Ridge National Lab., Tenn. (USA)). Apr 1977. 
Contract W-7405-ENG-26. 220p. Dep. NTIS, PC All/MF AO1. 

The Technical Memorandum contains information of a pre- 
liminary nature from the six participants of the Program describing 
their activities and presenting the results obtained during the report- 
ing period. The birth of the Program, its definition and evolution are 
described, and a complete breakdown of responsibilities and tasks 
assigned to the six AENEC participants is presented. 


(ORNL/TM—5778) Atmospheric Effects of Nuclear 
ENEC) Program. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 46259 


REGULATIONS 
REFER ALSO TO CITATION(S) 46236 


46264 Enforcement of aggregate pollutant control. Takagi, H. 
Kuki Seijo; 12: No. 8, 14-23(Apr 1975). (In Japanese). 

Since November 30, 1974, the aggregate volume of air pollut- 
ants have been controlled in Japan in areas where it is difficult to 
maintain the environmental air standard. The total pollutant load 
tolerated from emission sources is arrived at by taking into consider- 
ation meteorological topographical conditions of the area and condi- 
tions of the emission sources. Sulfur oxides are designated under 
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total control at present, and in the future nitrogen oxide pollution 
will be investigated. A technique of forecasting such pollution will 
be established soon. The designated areas for control are those 
where factories or business facilities are congested. At present 11 
areas are so designated. Specially designated factories are those 
which consume a minimum 0.1 kg/hr to 1.0 kl/hr of fuel. There is a 
6-month grace period before necessary improvements are enforced. 
Offenders are prosecuted in accordance with Article 241 of the 
Criminal Case utiion Law. The prefectural governor can issue 
orders to enterprises regarding emission contro] treatment, fuel 
usage, or other necessary measures. It is obligatory to rionitor sulfur 
oxide emissions by the measurement method designated by the 
director of the Environmental Agency. 


46265 Air pollution control regulation. Sogabe, K. Haikan To 
Sochi; 15: No. 5, 50-62(May 1975). (In Japanese). 

The Basic Law for Environmental Pollution Control is re- 
viewed. The fundamental ideology of pollution control, range of 
pollution control, environmental standards, and national policy con- 
cerning pollution control are discussed. The content of the Air 
Pollution Control Law is summarized. The purpose of the Air 
Pollution Control Law, a list of substances regulated by the law, the 
type of facilities regulated by the law, control standards, type of 
control means, and emission standards for flue gas (sulfur oxides, 
particulate matters, and toxic substances) are described. The envi- 
ronmental standard for each pollutant and the target date for achiev- 
—— environmental standard are also given. The list of cities 

the 7-rank K value control regulation for SOx is enforced is 
given. The procedure for registration in compliance with the law is 
also described. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 45658 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 44828, 44846, 45146, 46291, 
46336, 46345, 46359, 46361, 46362, 46363 


46266 (ARH-ST—146) Soil moisture transport during the 
1974—1975 and 1975—1976 water years. Last, G.V.; Easley, P.G.; 
Brown, D.J. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). Dec 1976. Contract EY-76-C-06-2130. 15ip. Dep. NTIS, 
PC A07/MF AOl1. 

The rate and direction of soil moisture movement in Hanford 
sediments were determined for the 1974-1975 and 1975-1976 water 
years. The data for these determinations was obtained from two 
large lysimeters located on the 200 area plateau near the center of 
the Hanford Reservation. During the 1974-75. water year, meteoric 
moisture percolated to a depth of 2.5 meters with a peak moisture 
content of 10.5 volume-percent. This percolation envelope was 
eliminated by evaporation during the hot dry summer of 1975. The 
1975-76 water year had only 70 percent of the normal precipitation, 
thus the percolation envelope was small and penetrated to a depth of 
only two meters. However, in spite of this shallow depth and low 
volume of moisture, the percolation envelope was not eliminated by 
the end of the water year because of lower seasonal temperatures 
and higher humidity during the drying season. Moisture content of 
sediments in the 4-18 meter depth range showed no relative c 
throughout the two water years, and no moisture accumulated at oa 
bottom of the lysimeters, which indicates there is no 
tion of meteoric moisture at this site, and no recharge to 
water. 


46267 2) indices. II. The power 
of Goodall's significance test the simple coefficient. 
Johnston, J.W. (Battelle Peaifie B Northwest Labs., Richland, Wash. 
(USA)). Dec 1976. Contract EY-76-C-06-1830. 42p. Dep. NTIS, PC 
A03/MF AOl. 

The Simple Matching Coefficient, K/sub SM/, of Sokal and 
Michener (1958) is resentative of a class of coefficients used to 
indicate the degree of similarity between two multivariate samples 
from ecological communities. Goodall (1967) proposed a statistical 
decision rule based on K/sub SM/ for deciding whether or not the 
degree of similarity was small enough to allow the conclusion that 
the two samples come from different populations. This paper shows 
that the statistical power of Goodall’s (1967) test was only 0.42 when 
a 95 percent confidence level test and a reasonable alternative were 
used. That is, when a 0.05 chance was allowed (providing 95 percent 
confidence) for making the error of concluding that the two commu- 
nities were different, when in fact they were the same, then there 


percola- 
ground 
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was less than a 50-50 chance (0.42-0.58) of concluding that the two 
samples were different when the samples were constructed to be 
different. No general power function for Goodall’s test was devel- 
oped, the power calculation for two specific alternatives a 
considered adequate to demonstrate the poor behavior of K/ 
SM/ as a test statistic. 


46268 (BNWL-SA—5960) Vegetation of steep slopes 
of south-central W: Sauer, R.H.; Rick- 


shrub-steppe region 
ard, W.H. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1977. Contract E(45-1)-1830. 20p. (CONF-770219—1). Dep. 
NTIS, PC A02/MF AO1. 

Oregon, 


From Range man 
United States of (USA) (14 (14 Feb 
This paper presents data and conclusions concerning the 
vegetation and soils of steep natural slopes of arid regions. Cover by 
species and soil physical and chemical properties were taken from 10 
canyons along the Columbia River north of Pasco, Washington. 
Vegetative cover was significantly different and averaged 25 percent 
on the south-facing and 72 percent on the north-facing slopes. The 
mean number of species were significantly different. Four species 
were restricted to the south slopes, 10 were restricted to the north 
slopes, and 23 were common to both. Poa sandbergii and Agropyron 
spicatum, native perennial grasses, dominated the north-facing slopes 
and Bromus tectorum, an alien annual grass, dominated the south- 
facing slopes. Soils were shallower and rockier on the south-facing 
slopes. Even though vegetative cover and number of species were 
different, the similar number of dominant species suggest community 
functions are nonetheless similar in these contrasting environments. 


46269 (COO—2307-12) Threatened plant species of the Nevada 
Test Site, Ash Meadows, central-southern Nevada. Beatley, J.C. (Cin- 
cinnati Univ., Ohio (USA). Dept. of Biological Sciences). Apr 1977. 
Contract EY-76-S-02-2307. 70p. Dep. NTIS, PC A04/MF AOl. 

This report is a companion one to Endangered Plant Species 
of the Nevada Test Site, Ash Meadows, and Central-Southern 
Nevada (COO-2307-11) and deals with the threatened plant species 
of the same area. The species are those cited in the Federal Register, 
July 1, 1975, and include certain ones listed as occurring only in 
California or Arizona, but which occur also in central-southern 
Nevada. As with the earlier report, the purpose of this one is to 
record in detail the location of the past plant collections which 
constitute the sole or principal basis for defining the species’ distribu- 
tions and frequency of occurrence in southern Nye County, Nevada, 
and to recommend the area of the critical habitat where this is 
appropriate. Many of the species occur also in southern California, 
and for these the central-southern Nevada records are presented for 
consideration of the overall status of the species throughout its 
range. 


46270 (EDFB/IBP—77/3) Vertebrate bioenergetics: an anno- 
tated y. Schreiber, R.K.; Watts, J.A. (comps.). (Oak 
Ridge National Lab., Tenn. (USA)). May 1977. Contract W-7405- 
ENO- 26; NSF-INA-AG-199, DEB76-00761. 167p. Dep. NTIS, PC 
A09/MF AOI. 

Energy flow and secondary production are important in 
analyzing the structure and function of ecosystems, and the interrela- 
tionships of their trophic components. As a part of the International 
Biological Program (IBP), the participating biomes have attempted 
to quantify energy flow and secondary production and to apply 
insights gained to better define the role of animals in the ecosystem. 
This document represents an initial effort to organize and dissemi- 
nate bibliographical information on vertebrate bioenergetics. 


46271 (EGG—1183-2356) Status of endangered and threatened 
plant species on Nevada Test Site: a survey. Part 1. 

species. Rhoads, W.A.; Williams, M.P. (EG and G, Inc., Santa 
Barbara, Calif. (USA)). Apr 1977. Contract EY-76-C-08-1183. 122p. 
Dep. NTIS, PC A06/MF A011. 

Eight plant species which occur on NTS and one which 
occurs just outside the west boundary have been suggested by the 
Fish and Wildlife Service (FWS) as endangered plants in Nevada 
under the Endangered Species Act of 1973. This survey provides a 
basis for suggesting that seven of the nine species remain as candi- 
dates for the endangered status, and that two be removed from the 
threatened status. The following species are recommended for the 
endangered status: Astragalus beatleyae, Astragalus nyensis, Lath- 
yrus hitchcockianus, Trifolium andersonii ssp. beatleyae, Frasera 
pahutensis, Phacelia beatleyae, and Camissonia megalantha. Two 
recommended for the threatened status are Penstemon pahutensis 
and Arctomecon merriamii. In addition we suggest that two species 
not previously listed for Nevada by FWS be considered as endan- 
gered. These are Phacelia parishii, found for the first time since 1941 
on NTS, and Galium hilendiae ssp. kingstonense, previously listed as 
a candidate for endangered status for California but not for Nevada. 


46272 (SAN—807X6) Research on the dynamics of Arctic 
tundra ecosystems. Progress report, 1 July 1975—30 June 1976. 
Miller, P.C. (San Diego State Univ., Calif. (USA). Dept. of Biol- 
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ogy). 1976. Contract EY-76-S-03-0807. 388p. Dep. NTIS, PC A17/ 
MF AOL. 


A quantitative model of tundra ecosystem dynamics was 
developed using data collected previously by the U.S. Tundra 
Biome, Cape Thompson, and other projects in Alaska. The data on 
ecosystem dynamics are most complete for the coastal wet meadow 
system where research on primary production, decomposition, min- 
eral cycling, and small mammal dynamics was emphasized. Caribou 
are a conspicuous element of the tundra ecosystem and have been 
studied in the wet meadow as well as in other tundra types, although 
the wet meadow caribou site was at a location different from that of 
the ecosystem studies. The modeling activities undertaken in this 
research were divided conceptually into two approaches, ecosystem 
models in which the interactions and feedbacks of the system are 
area-based, and species-based models in which the natural unit of 
study is the individual plant. For the ecosystem model, the most 
tightly coupled components were regarded to be the vascular plant- 
moss-soil-decomposition system, and lichen-caribou-Eskimo food 
chains. Fallout 1°7Cs was used as a tracer in some studies. 


46273 (UCLA—12-1082, pp 75-88) Animal ecology. Turner, 
F.B.; Strojan, C.L.; Ackerman, T.L.; Maza, B.G. 1976. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported in the following areas of research: dy- 
namics of trace elements in desert environments; sterility of female 
Uta stansburiana exposed to gamma radiation; behavior and metabo- 
lism of jackrabbits, Lepus californicus, in the Mojave desert; deter- 
mination of !*O in water contained in biological samples by charged 
particle activation; temperature maintenance and COz concentration 
in a swarm of honey bees; energy and nitrogen budgets and water 
balance in lizards; distribution and abundance of soil arthropods; and 
water balance of the cockroach, arenivaga investigata. 


46274 Energy and carbon balances in cheatgrass: an essay in 
autecology. Hinds, W.T. (Battelle Pacific Northwest Labs., Richland, 
WA). Ecol. Monogr.; 45: 367-388(1975). 

Biotic and abiotic pathways of incident energy are rarely 
considered together in comparable detail, so little is known about 
whether energy or carbon relations remain constant in contrasting 
energy environments. An experiment to determine the fates of 
energy and carbon in cheatgrass (Bromus tectorum L.) was carried 
out on steep (40°) north- and south-facing slopes on a small earth 
mound, using many small lysimeters to emulate swards of cheatgrass. 
Meteorological conditions and energy fluxes that were measured 
included air and soil temperatures, relative humidity, wind speed, 
incoming and reflected shortwave radiation, net all-wave radiation, 
heat flux to the soil, and evaporation and transpiration separately. 
The fate of photosynthetically fixed carbon during spring growth 
(31 March to 31 May) was determined by separation of the plant 
tissues into mineral nutrients, ash, crude protein, crude fat, crude 
fiber, and nitrogen-free extract (NFE) (the proximate analysis 
scheme routinely used for feed analysis) for roots, shoots, and seeds 
separately. Root and seed production were both about 30 percent 
greater on the north exposure than on the south, but shoot produc- 
tion was not different. Heats of combustion (caloric content) differed 
between roots, shoots, and seeds, but not between exposures. Total 
production and total energy fixation were not statistically different 
on the two exposures, because the greater biomass and variability of 
the shoots overwhelmed the statistically significant differences in 
roots and seeds. Incident shortwave radiation was very much greater 
on the south exposure than on the north, so the south exposure was 
much less efficient in converting solar energy into chemical energy 
stored in plant tissues. 


46275 Trophic structure, effective trophic position, and connecti- 
vity in food webs. Kercher, J.R.; Shugart, H.H. Jr. (Oak Ridge 
National Lab., TN). Am. Nat.; 109: No. 966, 191-206(1975). 

A new measure of distance from the food source to any 
member of a food web is introduced. This measure is referred to as 
effective trophic position. Effective trophic position is defined as a 
function of energy ingested per unit time by a population and the 
ene of the autotrophs necessary to maintain that population. 

rophic position thus defined is a generalization of the trophic-level 
concept. An algorithm is developed to construct food webs with 
ecological constraints to examine statistical distributions of the stand- 
ing crops and trophic positions in food webs. Ecological constraints 
are imposed on food chain length and on the range of transfer 
efficiencies in food webs. A Monte Carlo technique was used to 
generate model food webs with an arbitrary number of internal 
connections. The number of connections ranges from the minimum 
possible (corresponding to simple food chains) to the maximum 
possible (extremely connected food webs). The relationship between 
biomass and trophic ition distributions of food webs are exam- 
ined. The moments of these distributions are determined in part by 
the connectivity of food webs, and a possible application is the 
estimation of connectivity and trophic position distributions by mea- 
suring the biomass distributions. Regressions were found relating 
food-web connectivity to the moments of the biomass distributions 
and the distributions along the effective trophic position scale. The 
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Monte Carlo results indicate that food web standing crops should be 
log Pearson T: I distributed. A similar result is found in field 
measures of food webs. 


46276 Hexafluorosilicic acid reagent modification for quartz iso- 
lation. Jackson, M.L.; Sayin, M.; Clayton, R.N. (Univ. of Wisconsin, 
Madison). Soil Sci. Soc. Am. J.; 40: No. 6, 958-960(1976). 

Up to three sequential 3-day treatments with commercial 
H2SiFs were required to remove feldspar XRD peaks from many 
samples of loess and glacial till. Two such repeated treatments 
lowered the yield of isolated quartz by about 10 percent. For 
example, with Memphis C horizon loess from Yalobusha Co., Miss., 
the yield dropped from 29 to 19 percent of the 1 to 10 wm size 
fraction. Pretreatment of the H2SiFe ~7ith finely ground quartz (1 to 
100 pm size fraction) raised the quartz yield abe one or two 3-day 
treatments about 10 percent, for example from 29 to 39 t of 
the initial 1 to 10 oe fraction of Yalobusha loess. After a third 3-day 
treatment the yield was 32 percent. The quartz of this loess was of 
100 percent purity after one 3-day H2SiFe¢ treatment, as established 
by XRD and XRS. The oxygen isotope delta value was affected a 
little, the delta’*O declining from 17 to 16°/o0 for the 1 to 10 we 
quartz isolates treated one to three times with H2SiFe, and 
quartz particles were released (SEM) from clusters in fine chert 
contained in the loess. 


46277 Development of a photosynthesis model with an emphasis 
on ecological applications. I. Theory. Tenhunen, J.D.; Yocum, C.S.; 
Gates, D.M. (Univ. of Michigan, Ann Arbor). Oecologia (Berlin); 26: 
No. 2, 89-100(1976). 

A description of photosynthesis in a single leaf is — 
that separates physiological sub-processes and that is practical to 
apply as an ecological tool. Temperature dependencies are empha- 
sized with the ultimate aim of —s such a description of photosyn- 
thesis with equations describing the energy budget of particular 
leaves. The description of photosynthesis can be applied to C, plants 
at this time and is needed to describe photosynthesis in Cs plants 
when photorespiration is included. If the model is used to analyze at 
various times the response of a plant adjusting its metabolism to 
changes in light, temperature, or other factors experienced during 
growth, one obtains a dynamic picture of the acclimation process. It 
will also be possible to determine the phenotypic plasticity of par- 
ticular plants with respect to the metabolic sub-processes outlined. 


46278 Development of a photosynthesis model with an emphasis 
on ecological applications, II. Analysis of a data set describing the P/ 
sub M/ surface. Tenhunen, J.D.; Weber, J.A.; Yocum, C.S.; Gates, 
D.M. (Univ. of Michigan, Ann Arbor). Oecologia (Berlin); 26: No. 2, 
101-119(1976). 

In a previous publication, a theoretical model was elaborated 
for photosynthetic and respiratory processes in a leaf of a C, plant or 
a Cs plant under special conditions. The model was designed to 
minimize problems confronted in experimentation. With further de- 
velopment, the model will function as an ecological tool allowing 
description of the photosynthetic system of particular leaves from 
data obtained in field studies of limited duration. The photosynthetic 
system is described so that sub-processes of metabolism are detailed. 
This should prove useful in investigating complex ecological prob- 
lems such as acclimation responses to light or temperature changes. 
The initial steps in model development call for the description of a 
three dimensional surface (termed the P/sub M/ surface) where total 
estimated photosynthesis is a function of incident light and leaf 
temperature. This is accomplished by measuring light response 
curves of net photosynthesis over a range of leaf temperatures, from 
well below the absolute photosynthetic maximum to well above it, 
while the carbon dioxide concentration is maintained at a saturating 
level and oxygen is maintained at 1.5% so that photorespiration is 
essentially turned off. Measurements of net photosynthesis in leaves 
of Phaseolus vulgaris to provide such a data set are reported. These 
data are analyzed according to the formulation suggested previously. 


46279 Environmental problems associated with Arctic develop- 
ment especially in Alaska. West, G.C. (Univ. of Alaska, Fairbanks). 
Environ. Conserv.; 3: No. 3, 218-224(Aut 1976). 

Exploration and extraction of mineral and petroleum re- 
sources in the arctic tundra and subarctic taiga regions of the world 
has potential impacts on the environment, wildlife, and human health 
and safety. Transportation, especially over low wet-tundra in 
summer, causes long-term changes in vegetation by reducing insula- 
tion to the underlying permafrost. Gravel laid directly on the tundra 
mat, makes the most suitable permanent road-bed. However this 
causes problems such as spreading of dust, impoundment of water, 
behavioral barricading of animals, alteration of river channels, and 
siltation of streams. Anadromous fishes are a major food alteration of 
stream channels or siltation of rivers can effect their movement and 
reproduction. Oil-spills in aquatic systems are harder to control and 
clean a terrestrial ones, and recovery of ponds takes several 
years. oil-rich outer-continental shelves in the Beaufort, Chuk- 
chi, and Bering Seas, now under exploration for oil, are especially 
sensitive. They contain unique ions of marine mammals and 
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birds. Human habitation of the Arctic requires transport of food, 
fuel, and construction materials, and disposal of refuse and wastes 
which, due to the permafrost-underlain vegetative mat, is difficult. 
Heating by fossil fuels results in ice-fogs in winter and accumulation 
of atmospheric pollutants at ground-level during thermal inversions 
at all seasons. Perhaps the greatest impact is the increased interven- 
tion of the human population. Where native people were previously 
only sparsely settled or nomadic in the tundra, and on coasts where 
they congregated, now the economic need for resources has resulted 
in increased pressure overall which will result in fewer habitats for 
wildlife, destruction of wilderness, and i access to humans 
for further exploration and recreation. 


46280 Changing trends in the biosphere and in biogeochemical 
cycles. Kovda, V.A. (Moscow State Univ.). Environ. Conserv.; 3: No. 
3, 161-170(Aut 1976). 

Natural biogeochemical processes are closely connected with 
the consequences of man’s impact on nature in the present-day 
biosphere-espcially if this impact takes the form of deforestation, 
large-area irrigation without drainage or massive introduction into 
the biosphere of complex compounds utilized in industry, farming, 
and other branches of economy and life. Reconstruction of man’s 
economic activities on a planned scientfic basis is becoming impera- 
tive now. We need implementation of the principles of science- 
based, waste-free technology, maximum reutilization and recycling 
of the rejects and by-products, and adoption of an extremely delicate 
approach to nature and its links. Regular observations of the status of 
nature (monitoring) at suitable biospheric stations are necessary. This 
means that a lot of various technological, field, and cron 
studies, with experiments and modelling, have to be done. They will 
help us to unravel further the mysteries of the biosphere—man 
system, and to use with greater effect all available mineral wealth, 
energy, soils, water, plants, and other natural resources. Then we 
shall better understand the aridization and other depletion phenom- 
ena with which we are confronted, and be able to devise methods of 
fighting them and of multiplying the productivity of land and water. 
Our environment and natural resources should be used and con- 
trolled to maintain normal biospheric functions and efficiently pre- 
vent cases of functional disorganization of this complicated system. 
We must also try to reduce the possible negative after-effects of any 
disruptive processes in order to protect man and his health and also 
nature. 


46281 Water relations and photosynthesis of a desert CAM plant, 
Agave deserti. Nobel, P.S. (Univ. of California, Los Angeles). Plant 
Physiol.; 58: No. 4, 576-582(Oct 1976). 

The water relations and photosynthesis of Agave deserti 
Engelm., a plant exhibiting Crassulacean acid metabolism, were 
measured in the Colorado desert. Although no natural stomatal 
opening of A. deserti occurred in the summer of 1975, it could be 
induced by watering. The resistance for water vapor diffusion from a 
leaf (R/sub wv/) became less than 20 sec cm™' when the soil water 
potential at 10 cm became greater than —3 bars, as would occur 
after a 7-mm rainfall. As a consequence of its shallow root system 
(mean depth of 8 cm), A. deserti responded rapidly to the infrequent 
rains, and the succulent nature of its leaves allowed stomatal opening 
to continue for up to 8 days after the soil became drier than the 
plant. When the leaf temperature at night was increased from 5 to 20 
C, R/sub wv/ increased 5-fold, emphasizing the importance of cool 
nighttime temperatures for gas exchange by this plant. Although 
most CO2 uptake occurred at night, a secondary light-dependent rise 
in COz influx generally occurred after dawn. The transpiration ratio 
(mass of water t ired/mass of CO» fixed) had extremely low 
values of 18 for a winter day, and approximately 25 for an entire 
year. 


46282 Age structure models of balsam fir and eastern hemlock. 
Hett, J.M.; Loucks, O.L. (Univ. of Wisconsin, Madison). J. Ecol.; 64: 
No. 3, 1029-1044(Nov 1976). 

The paper explores a quantitative approach to the dynamics 
of plant populations throughout a long life-span, including estimation 
of vital population statistics and examination of these parameters 
through time. The objective has been to examine mathematical 
models describing population depletions in Abies balsamea and 
Tsuga canadensis and to use the models to interpret mortality rates 
and other aspects of the biology of these tree species. The models 
investigated were the negative exponential, the power function and a 
negative exponential sine wave. The negative exponential implies a 
constant mortality rate, and has been used in previous studies to 
describe , structure of seedlings and herbs. The power function is 
one of a family of distributions that could be fitted to populations 
with a survival pattern following a positively skewed distribution, 
implying a changing mortality rate. The results show that the 
negative exponential model does not adequately describe age deple- 
tions in long-lived species, and that the power function is an ade- 
quate model if one overlooks wave-like departures from the straight- 
line fits. However, all of the balsam fir and hemlock populations 
showed an oscillation around the straight line form of the first two 
distributions. A sine wave model was developed to determine 
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whether the tion distributions could be described more ade- 

quately, and whether a characteristic wave length occurred for each 

ies. The sine wave model appears to be the best, but much more 

ta will be needed to provide for a complete analysis of the 

oscillations in age structure of these two species. An explanation of 

the cycle in terms of gradual changes in survivorship due to changes 
in stand structure is suggested. 


46283 Dynamic structure 01 wave-regenerated Abies balsamea 
forests in the north-eastern United States. sereest, D.G. (Yale 
School of Forestry and Environmental Studies, New Haven). J. 
Ecol.; 64: No. 3, 889-911(Nov 1976). 

Many high-altitude forests of balsam fir (Abies balsamea (L.) 
Mill.) in the north-eastern United States are characterized by ‘wave 
regeneration’, a peculiar type of distribution pattern, in which trees 
continually die off at the front edge of a ‘wave’ and are replaced by 
vigorous regeneration. This apparently takes place because when an 
opening occurs in the forest, the canopies of the trees at the leeward 
edge of the opening, exposed to the prevailing wind, die from a 
combination of loss of branches and needles in winter due to heavy 
rime accumulations, death of needles due to winter desiccation, and 
decreased primary productivity due to cooling of needles in summer. 
This exposes the trees behind them, which die in turn, and so a 
‘wave’ of dying trees moves through the forest. The direction of 
motion of the waves appears to be controlled by the prevailing wind, 
while the speed which varies from 1 to 3 m yr~' is determined by the 
degree of exposure to the wind. Wave-regenerated forests are fairly 
common in the northeast, having been observed in the mountains of 
New York, New Hampshire and Maine. Very similar forests have 
been described in Japan. The growth pattern of this forest is basical- 
ly cyclical. Regeneration waves tend to follow each other at ap- 
proximately sixty year intervals, so the average stand developing 
after a wave has passed lasts about sixty years before another wave 
comes through and begins the regeneration process again. Becavse 
of the regularity of this process, all stages of degeneration and 
regeneration are present in the forest at all times; moreover, degener- 
ative changes in one part of the forest are typically balanced by 
ae changes elsewhere, so the composition of the forest as a 
whole remains relatively constant with time. The ecosystem is thus 
in what might be termed a steady-state. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 46208, 46292 


46284 New results on the history and taxonomy of the mountain, 
forest, and domestic reindeer in northern Europe. Siivonen, L. (Univ. 
of Oulu, Finland). pp 33-40 of In Proceedings of the first internation- 
al reindeer and caribou symposium. Luick, J.R. (ed.). Fairbanks, 
Alaska; Univ. of Alaska (Sep 1975). 


From 1. international reindeer and caribou symposium; Fair- 


banks, Alaska, United States of America (USA) (9 Aug 1972). 


See CONF-720870—. 

An antler of tundra reindeer type which has been found in 
Tornio in northern Finland and whose age is 34,300 years according 
to 'C dating, the latest results on the history of the Scandinavian 
mammals (the directions of arrival) and on the phases of the Wurm 
glacial period as well as the new measurements of the mountain 
reindeer (Rangifer tarandus tarandus L.) and the forest reindeer (R. 
t. fennicus Lonnberg) and of domestic reindeer indicate that the 
mountain reindeer had arrived in Scandinavia during the wide 
interstadial 35,000 to 45,000 years ago, probably from the south, and 
had survived the latter cold phase of the glacial period on the 
Norwegian coast. The late-glacial “tundra reindeer’’ of Denmark 
and southern Sweden could not spread to Scandinavia because of the 
sea barrier and therefore died out. The Scandinavian domestic 
reindeer has been domesticated from the mountain reindeer. Brought 
to the forest areas of northern Finland it has adapted poorly to that 
environment. The forest reindeer is a southeastern reindeer which 
differs sharply from its other north European relatives in taxonomi- 
cal and ecological respects. It did not arrive in Scandinavia until 
long after the last glaciation. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 44819, 45988, 46252, 46616, 
46629, 46632, 46684 


46285 (UCLA—12-1082, pp 63-74) Plant ecology. Wallace, A.; 
Soufi, S.M.; Cha, J.W.; Romney, E.M. 1976. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported in the following areas of research: effects 
of chromium toxicity on bush bean plants; role of synthetic chelating 
agents in mineral cycling; use of waste pyrites from mine operations 
on highly calcareous soil; roots of higher plants as a barrier to 
translocation of metals; nitrogen cycle in the northern Mohave 
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desert; plant productivity and nutrient interrelationships of peren- 
nials; effects of copper, cobalt, cadmium, zinc, nickel, and chromium 
on growth and mineral concentration in chrysanthemum; plant 
uptake of 7°°Pu, “°Pu, and through roots from soils contain- 
ing aged fallout materials; estimated inventory of plutonium and 
uranium radionuclides for vegetation in aged fallout areas; and 
temperature and water relations and photosynthesis in desert plants. 


(HLW) 


46286 Cadmium and zinc additions to Wisconsin soils by com- 
mercial fertilizers and wastewater sludge application. Lee, K.W.; 
Keeney, D.R. (Univ. of Wisconsin, Madison). Water, Air, Soil Pollut.; 
5: No. 1, 109-112(Oct 1975). 

Cadmium and Zn concentrations were determined on 21 
commercial fertilizer samples by atomic absorption. The Cd concen- 
tration ranged from 1.5 to 9.7 mg kg™', the median being 4.3 mg 
kg~'. Zinc showed a much wider range. The Cd added to soil by 
commercial fertilizers may be as much as 2150 kg annually in 
Wisconsin, compared to a potential of 1700 kg if wastewater sludges 
from all municipal sewage treatment plants in the state were dis- 
posed of on land. However, because of the higher application rates, 
sludge Cd on a soil concentration basis is a much more concentrated 
source of Cd than that from phosphate fertilizers. 


46287 Influence of clay-solute interactions on aqueous copper ion 
levels. Payne, K.; Pickering, W.F. (Univ. of Newcastle, Australia). 
Water, Air, Soil Pollut.; 5: No. 1, 63-69(Oct 1975). 

The extent to which Cu(II) species are removed from aque- 
ous solution by kaolinite clay suspensions has been shown to vary 
with solution pH, the nature of any ligands present, and the order of 
contact of the species. The ability of kaolin type clays to sorb both 
anions and cations introduces some unexpected effects, and raises 
some interesting queries in regard to the release of Cu from clay soils 
and stream sediments. 


46288 Regional survey of heavy metals in peat mosses (Sphag- 
“Univ. of Helsinki). Ambio; 5: No. 


num). Pakarinen, P.; Tolonen, K 
1, 38-40(1976). 

Sphagnum samples were collected from ombrotrophic bogs in 
15 sites in Finland and two sites in western continental Canada and 
studied to reveal possible regional differences in heavy metal con- 
centrations. Atomic absorption spectrophotometry was used for Fe, 
Mn, Zn, Cu, Pb, Cr, Ni, Cd, and Hg. The minimum contents of Pb, 
Ni, Cr and Fe in the whole material were found in the Canadian 
samples near Great Slave Lake. Within Finland. Pb showed the 
steepest increase towards the south. The use of peat mosses, especial- 
ly Sphagnum fuscum, is suggested for extensive mapping of heavy 
metal deposition within the boreal forest vegetation zone. 


46289 Heavy metal content of moss in the region of Consett 
(North East England). Ellison, G.; Newham, J.; Pinchin, M.J.; 
Thompson, I. (Newcastle upon Tyne Univ., Eng,). Environ. Pollut. 
(London); 11: No. 3, 167-174(Nov 1976). 

The levels of Fe, Cu, Zn, Mn, Pb, Cd and Mg have been 
determined in samples of the moss Hypnum cupressiforme from the 
area of Consett (North East England), which is a centre of iron and 
steel manufacture. High levels of iron were found in samples taken 
close to the town and positive correlations were obtained between 
this and Zn, Cu, Mn and Pb levels, suggesting a common origin for 
these jive metals. A strong positive correlation was obtained be- 
tween Mn and Mg levels. Background levels for these metals are 
comparable to those found in other studies in the United Kingdom, 
but are generally higher than those obtained in Scandinavia. 


46290 Effects of trace elements on urease activity in soils. Taba- 
tabai, M.A. (Iowa State Univ., Ames). Soil Biol. Biochem.; 9: No. 7, 
9-13(1977). 

Disposal of sewage sludges and effluents on agricultural land 
is becoming a widespread practice. Most sludge samples disposed on 
soils contain large quantities of various trace elements. Studies of 20 
trace elements commonly found in sludge samples showed that they 
inhibit the activity of urease in soils and that their order of effective- 
ness as inhibitors of urease depends on the soil. When the trace 
elements were compared by using 5 ymol . g~! soil, however, some 
of them showed the same order of effectiveness as urease inhibitors 
in the six soils studied i.e., for the monovalent and divalent ions. Ag* 
greater than or equal to Hg** < Cu** < Cd* < Zn™ < Sn* < 
and generally, Fe** < Fe** and Cu** < Other trace 
element ‘ons that inhibited urease were Ni**, Co**, Pb?*, Ba®*, As*, 
B*, Cr*, Al*, V*, Se, and Mo®. Of the trace element ions 
studied, only As** and W® did not inhibit urease activity in soils. 
Studies on the distribution of urease activity showed that it is 
concentrated in surface soils and decreases with depth. Urease 
activity was proportional to organic C distribution in each soil 
profile and was significantly correlated with organic C in the surface 
soils studied. 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 45097, 45189, 46213, 46255, 
46258, 46261, 46272, 46285, 46580 


46291 (NVO—166(Vol.1)) Nevada Applied Ecology Group pro- 
cedures handbook for environmental transuranics. White, M.G.; 
Dunaway, P.B. (eds.). (Energy Research and Development Adminis- 
tration, Las Vegas, Nev. (USA). Nevada Operations Office). Oct 
1976. 314p. Dep. NTIS, PC A24/MF AO1. 

The activities of the Nevada Applied Ecology Group 
(NAEG) integrated research studies of environmental plutonium and 
other transuranics at the Nevada Test Site have required many 
standardized field and laboratory procedures. These include sam- 
pling techniques, collection and preparation, radiochemical and wet 
chemistry analysis, data bank storage and reporting, and statistical 
considerations for environmental samples of soil, vegetation, resu- 
spended particles. animals, and others. This document, printed in 
two volumes, includes most of the Nevada Applied Ecology Group 
standard procedures, with explanations as to the specific applications 
involved in the environmental studies. Where there is more than one 
document concerning a procedure, it has been included to indicate 

ial studies or applications perhaps more complex than the rou- 
tine standard sampling procedures utilized. 


46292 (NVO—166(Vol.2)) Nevada Applied Ecology Group pro- 
cedures handbook for environmental transuranics. White, MG. a; 
Dunaway, P.B. (eds.). (Energy Research and Development Adminis- 
tration, Las Vegas, Nev. (USA). Nevada Operations Office). Oct 
1976. 38tp. Dep. NTIS, PC A24/MF AO1. 

The activities of the Nevada Applied Ecology Group 
(NAEG) integrated research studies of environmental plutonium and 
other transuranics at the Nevada Test Site have required many 
standardized field and laboratory procedures. These include sam- 
pling techniques, collection and preparation, radiochemical and wet 
chemistry analysis, data bank storage and reporting, and statistical 
considerations for environmental samples of soil, vegetation, resu- 
spended particles, animals, and other biological material. This docu- 
ment, printed in two volumes, includes most of the Nevada Applied 
Ecology Group standard procedures, with explanations as to the 

ific applications involved in the environmental studies. Where 
there is more than one document concerning a procedure, it has been 
included to indicate special studies or applications more complex 
than the routine standard sampling procedures utilized. 


46293 (RLO—2221-T-12-2) Determination of distribution ratios 
and diffusion coefficients of neptunium, americium and curium in soil- 
aquatic environments. Annual report, August 1, 1975—July 31, 1976. 
Sheppard, J.C. (Washington State Univ., Pullman (USA). Coll. of 
Engineering). Aug 1976. Contract EY-76-C-06-2221-012. 25p. Dep. 
NTIS, PC A02/MF AO1. 

Distribution ratios for ***Am(IID, **Cm(IID, and **7Np(V) 
were measured as a function of time in 12 soils of varying character- 
istics. Experiments were performed to obtain diffusion coefficients 
for #87Np(V) and **!Am(III) in soils where distribution ratios were 
reasonably constant. Some physical and chemical characteristics of 
each soil were determined in an effort to better understand the 
factors that may influence the distribution ratios and diffusion coeffi- 
cients. Experiments were also carried out to determine the extent of 
radiocolloid formation of Am(III) and Np(V) by an alpha track 
method and by centrifugation and filtration techniques. Coprecipita- 
tion of ***Am(III), *7Np(V) and ***Cm(III) by iron and manganese 
hydroxides in synthetic seawater was also studied. 


SOIL 
REFER ALSO TO CITATION(S) 45176 


46294 (DP-MS—77-20) Radionuclide content of an exhumed 
canyon tank and neighboring soil. Holcomb, H.P. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1977. Contract E(07-2)-1. 19p. (CONF-770512—4). Dep. NTIS, 
A02/MF AOi. 

From Symposium on management of low level radioactive 
we Atlanta, Georgia, United States of America (USA) (23 May 

To assess the long-term hazard potential associated with the 
burial of partially decontaminated process equipment, burial em- 
placements of equipment from an irradiated-fuel separations building 
(canyon) are being exhumed and examined. One piece of equipment, 
a Purex feed adjustment tank that was retired in 1957 from service in 
a hot canyon at the Savannah River Plant, has been exhumed and 
studied. This paper describes sampling of neighboring soil, tank 
exhumation, results of assay of soil and tank, and conclusions. Assays 
of the tank and soil show that only | mCi of '°7Cs and 0.4 mCi (7 
mg) of 7°°Pu remain on the surfaces of the tank; amounts of these 
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radionuclides in neighboring soil are substantially less. Radionuclides 
from the contaminated surface of the tank migrated into neighboring 
soil. Of the three nuclides studied, °° Sr migrated most extensively, as 
observed previously. 7*°Pu contents of the tank and neighboring soil 
were less than the 10-nCi/g total transuranic nuclide content al- 
lowed under ERDA standards for burial of nonretrievable waste. 
This paper also describes plans for future studies including (1) 
exhumation of other equipment and (2) in-place lysimeter and + Bing 
tory-column tests for studying radionuclidic migration in soil. 
46295 (UCLA—12-1082, pp 89-90) Soil factors. Nishita, H.; 
Haug, R.M. 1976. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported on the following research projects: effect 
of induced aggregation of soil materials on the chemical extractabi- 
lity of Sr and '*7Pm contaminants; extractability of *Pu and 

Cm from a contaminated soil as a function of pH and certain soil 

components; the determination of ***Pu and ***Cm in aqueous soil 
extracts; and liquid scintillation counting procedure for plutonium in 
soil extracts. [HLW) 


46296 Natural radionuclides in 
owski, Z.; Grzybowska, D. (Central Lab. for Radiological 
tion, Warsaw). Sci. Total Environ.; 7: No. 1, 45-52(Jan 1976). 
Radium-226, lead-210, uranium and thorium are dispersed in 
the environment by fly ash emitted by coal fuelled power stations. 
Concentrations of these nuclides have been determined in fly ash 
from three power stations and in soils collected in six industrial and 
twenty rural regions. In industrial areas the concentrations of natural 
radionuclides, in a 5 cm thick surface soil layer, were found to be 
higher than in lower layers. With the exception of lead-210 this 
ect was not ed in rural soils, which contained less of 
radium-226, uranium and thorium. It was found that the type of coal, 
or combustion technology, influences the amount of radium-226 
dispersed in the environment which is accessible to plants. 


Investigation of solubilization of plutonium and americium 
in soil by natural humic compounds. Cleveland, J.M.; Rees, T.F. 
(Dow Chemical, Golden, CO). Environ. Sci. Technol.; 10: No. 8, 802- 
806(Aug 1976). 

An investigation was conducted under simulated natural con- 
ditions to determine the solubilization of plutonium and americium in 
contaminated soil by humic compounds. The results indicate that the 
solubilization of plutonium and americium by fulvic acid—the more 
soluble humic compound—is slight. In no instance did the plutonium 
and americium concentrations in solution approach the drinking 
water limits. What little solubilization that occurs is probably due to 
complex formation and/or colloid peptization. The resulting solu- 
tions are unstable, and over a period of a few days, most of the 
plutonium and americium precipitate, either as a result of colloid 
coagulation or hydrolysis. Two other factors appear to limit the 
solubilization of these elements: only a relatively small fraction of 
the plutonium and americium seems to be readily soluble, and there 
is apparently a low saturation value for these elements in both water 
and fulvic acid solution. 


industrial and rural soils. Jawor- 
Protec- 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 46213, 46272 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 44790, 44794, 44795, 44796, 
44797, 44798, 44799, 44800, 44801, 44803, 44804, 44805, 44806, 
44807, 44808, 44809, 44810, 44811, 44812, 44814, 44815, 44824, 
44857, 44858, 44863, 45633, 45828, 46338, 46708 


46298 (ORNL/NUREG/TM—80) Cell-based land use screen- 
ing procedure for regional siting Jalbert, J.S.; Dobson, J.E. 
(Oak Ridge National Lab., Tenn. (USA)). 3 Oct 1976. Contract W- 


7405-ENG-26;NRC-INA-40-543-75. 99p. Dep. NTIS, PC A06/MF . 


AOl. 

An energy facility site-screening methodology which permits 
the land resource planner to identify candidate siting areas was 
developed. Through the use of spatial analysis procedures and 
computer graphics, a selection of candidate areas is obtained. Specif- 
ic sites then may be selected from among candidate areas for 
environmental impact analysis. The computerized methodology uti- 
lizes a cell-based geographic information system for specifying the 
suitability of candidate areas for an energy facility. The criteria to be 
considered may be specified by the user and weighted in terms of 
importance. Three primary computer programs have been devel- 
oped. These programs produce thematic maps, proximity calcula- 
tions, and suitability calculations. Programs are written so as to be 
transferrable to regional planning or regulatory agencies to assist in 
zti and comprehensive power plant site identification and analy- 
sis. 
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AQUATIC 


REFER ALSO TO CITATION(S) 45658 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 44791, 46267, 46336, 46643, 
46724, 46725, 46726 


46299 (CONF-770501—2) Estimation of age structure of fish 

tions from \~ data. Kumar, K.D.; Adams, S.M. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 27p. . NTIS, PC A03/MF AOI. 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, Tennessee, United 
States of America (USA) (2 May 1977). 

A probability model is presented to determine the age struc- 
ture of a fish population from length-frequency data. It is shown that 
when the age-length key is available, maximum-likelihood estimates 
of the age structure can be obtained. When the key is not available, 
approximate estimates of the age structure can be obtained. The 
model is used for determination of the age structure of populations 
of channel catfish and white crappie. Practical applications of the 
model to impact assessment are discussed. 


46300 (ORNL-tr—4352) Sardine, anchovy, and sprat 

tion in the Gulf of Gascony in 1972. Arbault, S.; Lacroix, N. Translat- 
— Ann. Biol. ; 29: 159-161(1972). 4p. Dep. NTIS, PC A02/MF 
AOl. 

Results of the 1972 harvests are presented. The sampling was 
done during cruises which took place in the months of March, May, 
July, and November. A Hensen-type net (70cm in diameter) was 
used for each catch, and brought up from a depth of 100m. In winter 
the spawning was of little importance, and localized along the coast 
of Lande, and off the shore of the Finister peninsula along the 
continental shelf. Larvae were seen in these sectors, but few in 
number. In spring the spawning areas were found closer to the coast 
and did not extend out to the continental slope like they did in 
previous years. 


46301 Ecology of eelgrass, zostera marina (L.), fish communities. 
II. Functional analysis. Adams, S.M. (National Marine Fisheries 
Service, Beaufort, NC). J. Exp. Mar. Biol. Ecol.; 22: 293-311(1976). 
Consumption, production, and respiration of fish comn.unities 
utilizing two eelgrass beds in a shallow estuarine system near Beau- 
fort, North Carolina have been estimated for 1971 to 1972: annual 
production was 21.7 kcal/m? in each bed with pinfish accounting for 
45 and 68 percent of the production in the Phillips Island and Bogue 
Sound s, respectively. Annual community respiration was 57.9 
and 69.7 kcal/m? in the two beds with pinfish accounting for 62.6 
and 26.7 percent of the total in the Bogue Sound and Phillips Island 
beds, respectively. Estimation of the annual food energy consumed 
by the eelgrass fish community using the Winberg and daily ration 
methods gave values within 6 percent of each other. Energy tur- 
nover was high (2.8), and the efficiency of energy dissipation low for 
the two eelgrass fish communities, suggesting that the resident fish 
—— were adapted to the temperature extremes within the 
. High ecological efficiencies of 0.24 and 0.23 and the high 
overall efficiency of the eelgrass system (production/solar radiation) 
of 0.0051 and 0.0086 percent indicate that the eelgrass beds are 
——- systems for converting consumed energy and solar radiation 
into fish. 


46302 Effect of current on periphytic productivity as determined 
using carbon-14. Rodgers, J.H. Jr.; Harvey, R.S. ve Polytech- 
nic Inst. and State Univ., Blacksburg). Water Resour. Bull.; 12: No. 6, 
1109-1118(Dec 1976). 

Productivity measurements of organisms attached to artificial 
substrates ranged from 6.5 to 7.6 mg C/m*/hr and were 17 to 65 
percent greater in stirred bottles (simulated flow) than under static 
conditions. Carbon-14 was used to determine the effect of current on 
the primary productivity of these organisms in six artificial streams 
at the Flowing Streams Laboratory on the Savannah River Plant 
(U.S. Energy Research and Development Administration, Aiken, 
South Carolina, U.S.A.). Seasonal changes in dominant organisms 
were monitored from June 1973 to March 1974. Estimates of pro- 
ductivity, accumulated biomass, and levels of chlorophyll a were 
compared for possible correlation. Production of chlorophyll a 
ranged from 50 to 381 mg/m’, and accumulated biomass ranged 
from 45 to 181 g/m? on the artificial substrates (glass microscope 
slides) during the period of study. Productivity of attached organ- 
isms was generally an order of magnitude greater than productivity 
of phytoplankton or tychoplankton. The consistently higher produc- 
tivity in simulated flowing systems than in static systems tends to 
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cast some doubt on values obtained when lotic communities have 
been enclosed or isolated in chambers or bottles wthout inducing a 
current or stirring action. 


46303 Incidence of Neascus rhinichthysi (Trematoda: Diplosto- 
matidae) on longnose dace, Rhinichthys cataractae (Pisces: Cyprini- 
dae), related to fish size and capture location. Vinikour. W.S. (Ar- 
= National Lab., IL). Trans. Am. Fish. Soc.; 106: No. 1, 83- 
1977). 

Longnose dace, Rhinichthys cataractae, collected from the 
Tongue River and Goose Creek near Sheridan, Wyoming, were 
analyzed for the incidence of the trematode parasite, Neascus rhin- 
ichthysi, based upon fish size and sample location. Both incidence 
and mean number of metacercarial cysts were significantly greater in 
the fish collected from Goose Creek. Greater nutrient loads in 
Goose Creek compared to the Tongue River, resulting in greater 
biotic community productivity with accompanying macrophytic 
growth, were concluded responsible. Incidence and mean number of 
cysts were greater on the dace from the Tongue River site down- 
stream of the Goose Creek-Tongue River confluence compared to 
the Tongue River site upstream of the confluence. Nutrient inputs 
from Goose Creek increasing Tongue River productivity below the 
confluence were deemed responsible. Though there was a statistical- 
ly significant difference in parasite burdens between sites, within site 
comparisons of log weight-log length relationships of parasitized and 
nonparasitized dace indicate that Neascus rhinichthysi burdens had 
no apparent effect upon the fish. 


46304 Some effects of patch food environments on copepods. 
Dagg, M. (Brookhaven National Lab., Upton, NY). Limnol. Ocean- 
ogr.; 22: No. 1, 99-107(Jan 1977). 

Laboratory determinations of the time taken for co is to 
starve to death and of the effects of discontinuous food availability 
on egg production are used to demonstrate that different species are 
adapted to different scales of patchiness in their food environment. 
Acartia tonsa and Centropages typicus depend on constant food 
availability and are therefore sensitive to small scales of patchiness, 
whereas Pseudocalanus minutus and Calanus finmarchicus can phys- 
iologically remove themselves from such small-scale variability. The 
success of these organisms in the natural environment may be related 
to the length of time that layers of food exist in the water column. 


46305 Transport of diatom frustules by copepod fecal pellets to 
the sediments of Lake Michigan. Ferrante, J.G.; Parker, J.I. (Ar- 
orn. National Lab., IL). Limnol. Oceanogr.; 22: No. 1, 92-107(Jan 
Zooplankton fecal pellets expelled near the surface of lakes 
rovide a mechanism for removal of diatoms to deeper water. 
nning electron micrographs show that copepod fecal pellets, 
collected from Lake Michigan, contained fractured specimens of 21 
species of diatoms. Few intact diatoms were observed and many 
frustules were reduced to small fragments during ingestion by the 
copepods. The peritrophic membrane surrounding the pellets is 
composed of polysaccharides, one of which is chitin. This membrane 
is broken down by bacterial decomposition in 6 to 14 days as the 
pellets settle at an average velocity of 4.7 m d~'. As a result, pellets 
released near the surface in water more than 70 m deep do not 
transport diatom fragments directly to the sediment. In a large 
proportion of Lake Michigan the transport of diatoms to the sedi- 
ments via pellets originating near the surface is unlikely, since about 
60 percent of the lake is <70 m deep. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 46208 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 44782, 44816, 44817, 44819, 
44820, 44822, 44823, 44983, 44994, 44995, 44996, 44997, 45234, 
46211, 46214, 46215, 46248, 46618, 46630, 46639, 46640, 46642, 
46661, 46662, 46673, 46674, 46677 


46306 (AD-A—033477) Fate and effects of oil pollutants in 
extremely cold marine environments. Annual report No. 4, 1 Jan—31 
Dec 1976. Atlas, R.M. (Louisville Univ., Ky. (USA). Dept. of 
Biology). 31 Dec 1976. Contract N00014-76-C-0400. 39p. NTIS, PC 
A03/MF AOl1. 

Oil biodegradation in Arctic coastal marine waters was mod- 
elled using a flow through system incubated ‘in situ’. Rates of natural 
oil degradation were very slow. Addition of nutrients increased 
degradative losses. Biodegradation did not result in major changes in 
the relative concentrations of hydrocarbons in crude oil during one 
summer's incubation. Oil incubated ‘in situ’ under sea ice showed 
almost no degradative losses due to chemical or biological weather- 
ing during one month’s incubation. Low concentrations of soluble/ 
dispersed oil were found to result in sublethal changes in the 
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movement and feeding of Arctic amphipods. Lethality of amphipods 
exposed to soluble/dispersed oi] was concentration a. Mi- 
crobial populations in a lake contaminated by a MOGAS spillage 
changed in parallel with the movement of the gasoline and appear to 
be useful as an indication of hydrocarbon contamination. Microor- 
ganisms indigenous to the contaminated lake were capable of hydro- 
carbon degradation and nutrient addition was shown to stimulate 
degradative losses. (Author) 


46307 (PB—262734) Effects on the Delaware River estuary of 

the corinthos oil spill at Marcus Hook on January 31, 1975. Staff 

report. Ahlert, R.C.; Clement, W.; Haskin, H.H.; Hunter, J.V.; 

Scheier, A. (Rutgers--the State Univ., New Brunswick, N.J. (USA). 

b+ Pama Research Inst.). Dec 1975. 15p. NTIS, PC A02/ 
AOl. 

The data collected subsequent to the Corinthos oil spill on 
January 31, 1975 did not indicate any 96 hour fish toxicity in the 
waters adjacent to and influenced by the spill either immediately 
after the spill or 60 hours after the spill. There is some indication that 
the spill increased the hydrocarbon contents of the water immediate- 
ly after and adjacent to the spill, but subsequent analysis did not 
reveal any picture of waters containing high hydrocarbon levels 
proceeding down the estuary. No effect was also observed when the 
phenol analyses are considered. A few relatively high values are 
susceptible to differing interpretations. Thus, whatever effects there 
were seem mainly to be concentrated in the vicinity of the spill and 
analytically disappear rapidly thereafter. 


46308 (PB—263773) Estuarine pollution. A bibliography. Volume 
3. (Office of Water Research and Technology, Washington, D.C. 
(USA). Water Resources Scientific Information Center). Dec 1976. 
570p. (OWRT/WRSIC—76-208). NTIS, PC A24/MF AO1. 

See also Volume 2, PB—263772. 

This report, containing 373 abstracts, is another in a series of 
planned bibliographies in water resources produced from the infor- 
mation base ED WATER RESOURCES AB- 
STRACTS (SWRA). Volume 3 covers the period from April 1974 
to September 1976. Author and subject indexes are included. 


46309 (RLO—2229-T 1-34) Trace metal associations in sub-arctic 
fjord environments. Progress report, April 1975—March 1976. Bur- 
rell, D.C. (Alaska Univ., College (USA). Inst. of Marine Science). 
= 1976. Contract EY-76-S-06-2229. 89p. Dep. NTIS, PC A05/MF 
AOl. 

Progress is reported on studies of the chemistry of trace 
metals in Alaskan estuaries and sub-arctic lakes. Data are included 
on the distribution of Cu in drainage area of Resurrection Bay and in 
a partially isolated Alaskan fjord; the distribution of dissolved Al and 
association with sediments in a sub-arctic lake; and methods for 
measurement of the content of trace amounts of Ag, Cd, Cu, Pb, and 
Zn in seawater samples. (CH) 


46310 Composition and reactivity of ash from sewage sludge. 
Willems, M.; Pedersen, B.; Jorgensen, S.S. (Royal Veterinary and 
Agricultural Univ., Copenhagen). Ambio; 5: No. 1, 32-35(1976). 

Sewage sludge and sludge ash produced at 450 to 1050°C in 
the laboratory or in a multiple hearth incinerator were analyzed by 
chemical and X-ray diffraction methods. Among the ash components 
were 23 to 32 percent calcium and magnesium phosphates and the 
following percentages of heavy metals: Zn 0.9, Cu 0.2, Pb 0.1, Cr 
0.07, Ni 0.02, and Cd 0.006. As shown by EDTA-extraction, the 
reactivity of heavy metals was higher in ash produced at 450°C than 
in dry sludge, but lower in ash produced above 800°C. Phosphate in 
the 800 to 900°C samples was dissolved in citric acid but not in 
citrate. 


46311 Enzymatic determination of ammonia with a miniature 
centrifugal fast analyzer. Bostick, W.D.; Lovelace, R.C.; Burtis, C.A. 
(Oak Ridge National Lab., TN). Water Res.; 10: No. 10, 887- 
891(1976). 

Tie use of enzymatic analysis of moderate quantities of 
ammonia with a miniature centrifugal fast analyzer is described and 
compared to the direct nesselerization technique. Indications are that 
this may provide a powerful tool for on-site environmental analysis. 


46312 Treatment of waste waters with peat moss. Coupal, B.; 
Lalancette, J.M. (Univ. of Sherbrooke, Quebec). Water Res.; 10: No. 
12, 1071-1076(1976). 

Waste waters containing heavy metals such as Hg, Cd, Zn, 
Cu, Fe, Ni, Cr*, Cr**, Ag, Pb, Sb or cyanide, phosphates and 
—— matters such as oil, detergents and dyes can be treated 
efficiently after a crude settling by contacting with peat moss. 
Chromium, as Cr*, can be eliminated in one step from a startin 
solution of low turbidity to give effluent containing less than 10 p 
of Cr® and less than 40 ppb of Cr*. The c teristics and 
performances of a contacting machine of 20,000 gal/day capacity for 
the treatment of industrial waste waters are reported. 


46313 Effect of fats, mineral oils, and creosote on the extraction- 
atomic absorption determination of copper, iron, lead, and manganese 
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in water. Pakalns, P.; Farrar, Y.J. (Australian Atomic Energy Com- 
mission Research Establishment, Lucas Heights). Water Res.; 10: No. 
11, 1027-1029(1976). 


The effect of five mineral oils, two fats and creosote on the . 


extraction-atomic absorption spectrophotometric determination of 
copper, iron, lead and manganese in water was investigated. Pure 
mineral oils, fats and creosote gave 100 +- 15 percent recovery, but 
soluble oil gave low results for copper and iron. At a soluble oil 
concentration of 12.5 mg 1~', the recoveries of copper and iron were, 
respectively 41 and 72 percent. 


46314 Photolysis of 5-chlorouracil in natural waters. South- 
worth, G.R.; Gehrs, C.W. (Oak Ridge National Lab., TN). Water 
Res.; 10: No. 11, 967-971(1976). 

Chlorouracil, a potentially hazardous substance formed 
during chlorination of natural waters, is subject to photolysis in 
solution when irradiated by naturally occurring wavelengths of 
ultraviolet light. The undissociated species of 5-chlorouracil does not 
degrade in solution even when irradiated by shorter ultraviolet 
wavelengths than penetrate the earth’s atmosphere, but the monoan- 
ion, which predominates above rT 8, disappears at a first order rate 
when irradiated by 290 to 320 nm light. Variations in pH and 
temperature have pronounced effects on the rate of photolysis, with 
higher pH and temperature resulting in more rapid breakdown. The 
photolytic half-life of 5-chlorouracil could be as low as two days 
under some conditions of pH, temperature, transparency, depth, and 
illumination, but in most cases the rate of degradation would be 
considerably slower. 


46315 Determination of trace metals in Cladophora glomerata: C. 

as a potential biological monitor. Keeny, W.L.; Breck, 
W.G.; Vanloon, G.W.; Page, J.A. (Queen’s Univ., Kingston, Ont.). 
Water Res.; 10: No. 11, 981-984(1976). 

A differential pulse anodic stripping voltammetry method has 
been developed for the determination of Zn, Cd, Pb and Cu in 
Cladophora glomerata. The method has been applied to samples 
taken in August from a remote island in Lake Ontario (Main Duck) 
and a shore site near Kingston, Ontario (Deadman Bay). It is 
postulated that C. glomerata can act as a biological monitor, concen- 
trating the trace metals present in the aqueous environment with a 
reasonably constant CF for each element. 


46316 Analysis for chromium traces in the aquatic ecosystem. II. 
A study of Cr(IID) and Cr(VI) in the Susquehanna River Basin of New 
York and Pennsylvania. Pankow, J.F.; Lea, D.P.; Lin, J.W.; Ohl, 
S.E.; Shum, W.P.; Janauer, G.E. (State Univ. of New York, Bing- 
hamton). Sci. Total Environ.; 7: No. 1, 17-26(Jan 1976). 

From 167 national meeting of the American Chemical Soci- 
ety; Los Angeles, CA, USA (31 Mar 1974). 

A new procedure for the differential analysis of ppb concen- 
trations of Cr(III) and Cr(VJ) in natural waters has been developed. 
Three-liter samples are filtered, acidified to pH 6.0, and divided into 
three parts. One liter is passed through an anion-exchange resin bed, 
one liter is passed through a cation-exchange resin bed, and one liter 
remains untreated. 10 ml of 1.0 M HNOs are then added to each of 
the three aliquots and they are individually reduced in volume by 
evaporation to 10 ml. Analysis by A.A. employing the method of 
standard addition follows. By difference, cationic, anionic, and non- 
ionic Cr concentrations in the sample become available. Cr(III) 
concentration is probably closely related to (cationic + non-ionic), 
and Cr(VI) concentration in the original sample corresponds to the 
anionic portion. Precision is +-20% or better for total, cationic, and 
anionic Cr at the | ppb level. Application of this technique to the 
analysis of natural water samples revealed the predominance of 
trivalent Cr in uncontaminated waters of the Upper Susquehanna 
River Basin. River water samples taken downstream of area sewage 
outfalls revealed an increase in the mean Cr(VI) content of the river. 
The persistence of the Cr(VI) as far as 60 km downstream of the 
outfall area leads to the conclusion that little dissolved Cr(VI) is 
removed from the river as it flows away from a point of contamina- 
tion. 


46317 Intertidal trace metal concentrations in some sediments 
from the Humber estuary. Jaffe, D.; Walters, J.K. (Univ. of Notting- 
ham, Eng.). Sci. Total Environ.; 7: No. 1, 1-15(Jan 1976). 

@ trace concentrations of a number of metals including 
chromium, zinc, lead, vanadium and copper have been determined in 
intertidal sediments from the south bank of the Humber estuary. The 
values have been associated with the particle size and organic carbon 
content of the sediments and the levels of metal concentration are 
compared generally with levels found elsewhere in estuarine and 
river sediments. The high values and trends in metal content of the 
sediments compared with “natural” levels may be ascribed to indus- 
trial and domestic effluents discharged into the estuary from a 
number of outfalls within the area. Methods of analysis to distinguish 
between natural and effluent metal contents of sediments are dis- 
cussed. 


46318 northeast Pacific. II. 
Sablefish, 


Mercury in fish and shellfish of the 
Anoplopoma fimbria. Hall, A.S.; Teeny, F.M.; Gauglitz, 
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E.J. Jr. (National Marine Fisheries Service, Seattle). Fish. Bull.; 74: 
No. 4, 791-797(Oct 1976). 

Sablefish, Anoplopoma fimbria, collected from several loca- 
tions in Alaska, Washington, Oregon, and California, were analyzed 
for their mercury content. Mean mercury level in this species varied 
with the geographical location of catch, showing a gradual increase 
in magnitude from north to south; the average size of the specimens 
decreased in the same pattern, north to otk Of the 692 specimens 
analyzed in this study, approximately 30 percent exceeded the U.S. 
Food and Drug Administration action level of 0.50 ppM mercury. 
Significant ar between the size of the fish and mercury 
content were observed. 


46319 Mercury in fish and shellfish of the northeast Pacific. I. 
Pacific Hippoglossus stenolepis. Hall, A.S. (National Marine 
Fisheries Service, Seattle); Teeny, F.M.; Lewis, L.G.; Hardman, 
W.H.; Gauglitz, E.J. Jr. Fish. Bull; 74: No. 4, 783-789(Oct 1976). 

A total of 1,227 Pacific halibut, Hippoglossus stenolepis, were 
analyzed for mercury content in the edible muscle tissue. These fish 
were obtained from five geographical areas within the species range: 
the Bering Sea, Gulf of Alaska, southeast Alaska, British Columbia, 
and Washington-Oregon. Mercury was found to be uniformly dis- 
tributed from nape to tail in the edible muscle tissue. Within each 
geographical area the mercury concentration increased as the size of 
the fish increased. The mercury concentration also increased in fish 
of the same size from the northern to the southern part of the species 
range. 


46320 Coastal w . Hura, M. (Headquarters Naval 
Material Comniand, Washington, DC); Evans, E.C. III; Wood, F.G. 
Environ. Sci. Technol.; 10: No. 12, 1098-1103(Nov 1976). 

The Navy's marine environmental quality program is de- 
scribed. The program provides important techniques and scientific 
data to aid regulatory agencies in establishing standards for environ- 
mental protection. It consists of 3 mutually interactive elements: field 
survey development, data bank development, and microcosm experi- 
ence, and is aimed at the most cost-effective methods for minimizing 
pollution effects on marine life. The microcosm facilities can per- 
form controlled exposures simulating: thermal pollution (power and 
desalination plants), fresh water dilution (storm drains), silt exposure 
(dredging, ship disturbance, deforestation, runoff), heavy metals 
(antifouling paints, industrial effluents), other chemical exposures 
(oil, pesticides, chlorine) or combinations of the above. (CAJ) 


46321 Laboratory model for evaluating the behavior of heavy 
metals in an aquatic environment. Terhaar, C.J.; Ewell, W.S.; Dziuba, 
S.P.; White, W.W.; Murphy, P.J. (Eastman Kodak Co., Rochester, 
NY). Water Res.; 11: No. 1, 101-110(1977). 

A dynamic biological system capable of simultaneously distin- 
guishing between bioaccumulation and biomagnefication through 
successive trophic levels in an aquatic ecosystem is described. The 
organisms used in the system were algae, predominantly Scenedes- 
mus sp., Daphnia magna, fresh water mussels (Ligumia sp. and 
Margaritifera sp.) and the fathead minnow, Pimephales promelas. 
Thiosulfate complexed mercury and silver were each studied at two 
concentrations. The water and organisms were analyzed for the 
metals periodically during the 10-week tests. Both mercury and 
silver can be bioaccumulated by fish. The concentration factors for 
mercury are greater than for silver. Further, mercury is biomagni- 
fied by fish whereas silver is not. Fresh water mussels were found to 
be poor indicator species for metal contamination. 


46322 Highway as a source of water pollution: an appraisal with 
the heavy metal lead. Laxen, D.P.H.; Harrison, R.M. (Univ. of 
Lancaster, Eng.). Water Res.; 11: No. 1, 1-11(1977). 

Factors influencing the impact of highway lead on the quality 
of water resources are discussed, and the available information on 
each factor critically evaluated. Hence, the sources of lead input to 
the highway environment are described and the subsequent airborne 
and waterborne dispersal to the receiving waters discussed in detail. 
It appears that the impact on surface waters is confined to the lead 
contained in surface runoff, as the lead dispersed to roadside soils is 
effectively immobilized in the top 10 cm of soil. The concentration 
of lead in highway runoff can reach levels far in excess of those 
normally encountered in surface waters. However, when evaluating 
the impact on the receiving waters, the importance of considering 
both the lead mass discharge from the highway and the subsequent 
dilution by the receiving water is stressed. Finally, the present 
inadequate understanding of the physiochemical forms of lead in 
polluted and natural waters is highlighted. 


46323 Distribution of cadmium and lead in a stream ecosystem. 
Enk, M.D.; Mathis, B.J. (Bradley Univ., Peoria, IL). Hydrobiologia ; 
52: No. 2-3, 153-158(15 Feb 1977). 

Cadmium and lead were detected in all components of an 
Illinois stream that were examined. Cadmium was present in similar 
concentrations in both fishes and sediments. Aquatic insects, howev- 
er, exhibited higher concentrations of cadmium than did sediments. 
Lead concentrations in sediments and aquatic insects were similar, 
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but higher than concentrations in fishes. Snails contained the highest 
level of lead and had noticeably greater amounts of the metal than 
did aquatic insects. In general, concentrations of both metals in- 
creased successively from water to fish to sediments to aquatic 
invertebrates. 


46324 Effects of mine drainage on the River Hayle, Cornwall. 
Factors affecting concentrations of copper, zinc, and iron in water, 
sediments and dominant invertebrate fauna. Brown, B.E. (Dept. of 
Applied Biology, Cambridge, Eng.). Hydrobiologia ; 52: No. 2-3, 221- 
233(15 Feb 1977). 

Concentrations of copper, zinc and iron were measured in 
waters, sediments and invertebrates collected from the River Hayle. 
In river water at least 70% of copper and iron was associated with 
the “particulate” fraction whereas 80% of zinc was in the “soluble” 
form. Although total concentrations of zinc in water exceeded those 
of copper approximately ten fold, copper predominated over zinc in 
the sediments by a factor of approximately three. Iron was the most 
abundant metal recorded in both water and sediments. Seasonal 
differences in ‘total’ metal content of waters suggested that concen- 
trations of copper, zinc and iron increased during periods of high 
flow and decreased during lower flows. Copper concentrations in 
the sediment, unlike zinc and iron, showed markedly higher values 
during the summer sampling period when flows were minimal. In 
the “free-living” Trichoptera larvae, concentrations of copper and 
zinc in the tissue appeared to follow copper and zinc levels in the 
water. Similar relationships in Odonata and Plecoptera larvae were 
not obtained. Factors affecting animal/metal relationships are dis- 
cussed with particular reference to adaptation shown by organisms 
exposed to high concentrations of heavy metals in their environ- 
ment. 


46325 Recording bioelectric action potentials of marine decapod 
crustacea by remote electrodes: a bioassay procedure for monitoring 
hydrocarbon pollution. Idoniboye-Obu, B. (Boston Univ.). Environ. 
Pollut. (London); 12: No. 3, 159-166(Mar 1977). 

Bioelectric action potentials may be picked up by appropriate 
electrodes from aquatic animals without their being injured by the 
introduction of electrodes into, or the affixation of electrodes onto, 
their bodies for this purpose. The method has been applied success- 
fully to record gross muscle action potentials of crayfish in fresh- 
water and distilled water, where the obliterating effects of the water- 
surrounded ions of strong electrolytes, as in seawater, are not in 
play. However, it has been found that, provided the bioelectric 
generator or experimental animal is active and powerful enough, 
readable action potentials from such an animal can be picked up by 
suitable non-polarizing electrodes even in seawater. Motor behavior 
of mechanically unimpeded animals may be used as a quick and 
useful way to determine lethal concentrations of named hydrocar- 
bons soluble in water and reciprocally to monitor water pollution by 
oil and other pollutants. 


46326 Environmental protection 
production operations, Blaikley, D.R. (Amoco Europe Inc., London). 
Mar. Policy; 1: No. 2, 143-155(Apr 1977). 

Before considering in detail the actual environmental hazards 
involved and the preventive and remedial measures taken in the 
North Sea, the author discusses the historical aspects of the topic 
and corrects frequent misconceptions about the fate and effect of oil 
in the marine environment. 


46327 Uptake and release of ?°°Hg by selected soil and sediment 
samples. Hannan, P.J.; Thompson, N.P. (Naval Research Lab., 
Washington, DC). J. Water Pollut. Control Fed.; 49: No. 5, 842- 
847(May 1977). 

Mercury concentrations approximating those found in surface 
coastal waters were used in adsorption studies of sediments. Abso: 
tion of mercury to the surface of a test tube is appreciable in 
minutes. In the presence of a suspended sediment, however, almost 
all adsorption is by the sediment and not the glass surface of the 
tube. Sixteen sediments representing a variety of types were exposed 
to the mercury solution for 30 minutes. Upon leaching the treated 
sediment in a manner similar to that prescribed in the EPA—Corps 
of Engineers Elutriate Test, the release of mercury was so slight as 
to be undetectable. 


in North Sea exploration and 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 45189, 46213, 46255, 46256, 
46257, 46258, 46261, 46293, 46722 


46328 Aspects of fitness of a mosquitofish Gambusia affinis 
population exposed to chronic low-level environmental radiation. Tra- 
balka, J.R.; Allen, C.P. (Oak Ridge National Lab., TN). Radiat. Res.; 
70: No. 1, 198-211(Apr 1977). 
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Aspects of fitness of field and laboratory-reared populations 
of mosquitofish Gambusia affinis from a lake chronically contaminat- 
ed with radioactive wastes were compared with control populations. 
The measured dose rate to the field population at the end of the 
study was 59 mrad/day, primarily received from y irradiation from 
contaminated bottom sediments. Fecundity of the laboratory-reared 
irradiated and control groups did not differ significantly. This sug- 
gests that the higher fecundity of the irradiated field population 
previously reported by Blaylock is a response to high productivity in 
its eutrophic environment produced by nonradiological causes. The 
increased frequency of dead embryos relative to controls, which 
indicates the presence of radiation-induced recessive lethal muta- 
tions, has been maintained in the irradiated population since initial 
studies conducted in 1966. Significantly higher variance of certain 
morphological and physicological characteristics in laboratory- 
reared populations taken from the irradiated environment suggests 
increased heterozygosity resulting from the genetic load, coupled 
with semidominant effects of recessive lethals in the heterozygous 
condition. The field population is thriving, which is another indica- 
tion that genetic load is not an index of population fitness. 


WATER 
REFER ALSO TO CITATION(S) 46297 


46329 (PB—260150) Metric aids for estimation radioactivity 
levels in surface waters from counting data. Floyd, E.P. (Robert A. 
Taft Sanitary Engineering Center, Cincinnati, Ohio (USA)). May 
1964. 22p. NTIS, PC A02/MF AO1. 

Pub. as PHS Water Pollution Surveillance System Applica- 
tions and Development Report No. 10. 

Nomograms are given for use in obtaining immediate prelimi- 
nary determinations of the levels of radioactivity in surface waters. 
Included are nomograms for estimating gross beta activity, gross 
alpha activity, and statistical counting errors. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 46610 


46330 Effects of naturally occurring aquatic organic fractions on 
241Am uptake by Scenedesmus obliquus (Chlorophyceae) and Aero- 
monas hydrophila (Pseud daceae). Giesy, J.P. Jr.; Paine, D. 
(Savannah River Ecology Lab., Aiken, SC). Appl. Environ. Micro- 
biol.; 33: No. 1, 89-96(Jan 1977). 

Naturally occurring organics were extracted from water col- 
lected from Skinface Pond near Aiken, S.C. Organics were separated 
into four nominal diameter size fractions (I, greater than 0.0183; II, 
0.0183 to 0.0032; III, 0.0032 to 0.0009; IV, less than 0.0009 pm) by 
membrane ultrafiltration and introduced into Scenedesmus obliquus 
and Aeromonas hydrophila cultures to determine their effects on 
241 Am availability for uptake. Effects on 7**Am uptake were deter- 
mined in actively growing S. obliquus cultures after 96 h of growth 
and in dense cultures of nongrowing cells after 4 h. Uptake by A. 
hydrophila was determined after 4 and 24 h in actively growin 
cultures. All organic fractions stimulated S. obliquus growth, with 
the most pronounced effects due to larger organic fractions, whereas 
no apparent growth stimulation of A. hydrophila was observed for 
any organic fraction. For both long-term and short-term studies, 
cellular concentration increased with in- 
creasing **'Am concentration for S. obliquus and A. hydrophila. 
Fraction IV increased **'Am uptake by both S. obliquus and A. 
hydrophila during 4-h incubations. During 96-h incubations fraction 
I was flocculated and cosedimented, with S. obliquus and A. hydro- 
phila cells causing an apparent increase in ***Am uptake. Fractions 
II and III reduced apparent **'Am uptake by S. obliquus as a result 
of biological dilution caused by increased algal growth due to the 
organics. Fraction IV caused a reduction in **'Am uptake by S. 
obliquus not attributable to biological dilution. Organics increased 
241m uptake by A. hydrophila during 4- and 24-h incubations. A. 
hydrophila also caused flocculation of fraction I during 96-h incuba- 
tions. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 46320, 46588 


46331 Distribution and abundance of 
including Myriophyllum spicatum L. 


macrophytes, 
(Angiospermae), in a reactor 

cooling reservoir. Grace, J.B.; Tilly, L.J. Arch. Hydrobiol.; 77: No. 4, 
475-487(Jun 1976). 
The distribution of aquatic macrophytes, including Myrio- 
hyllum spicatum L., in a reactor cooling reservoir was analyzed by 
Gaeess removal. Samples were collected by use of a corer from hot, 
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warm, and cold stations at progressive distances from a thermal 
effluent. Standing crop was doubled at the warm station as com- 
pared to the cold station due to the enhancement of Myriophyllum 
spicatum L. However, M. spicatum was least abundant at the hot 
station where Najas guadalupensis (Spreng.) Morong. predominated. 
Possible causes for the restriction of M. spicatum from the hot 
station are Panay Maximum rooting depth of vegetation was reduced 
near the effluent apparently due to a combination of decreased light 
a and a higher photosynthesis-respiration compensation 
evel at higher temperatures. 


Maddin ; Scarpace, F. (Univ. of Wisconsin, Madison). Water 
Res.; it. 1, 123-125(1977). 

A large number of thermal images of the surface temperatures 


of the thermal plumes associated with the once-through cooling of _ 


electric power plants show that four kinds of plume occur sufficient- 
ly often to be classified as distinct plume types. Each type has 
implications for both numerical models and measurement strategies. 


46333 Modification of membrane diffusion chambers for deep- 
water studies. Fliermans, C.B.; Gorden, R.W. (E. I. du Pont de 
Nemours and Co., Aiken, SC). Appl. Environ. Microbiol.; 33: No. 1, 
207-210(Jan 1977). 

Membrane diffusion chambers are relatively inexpensive tools 
for studying the response of known bacteria to a given aquatic 
system. Modifications were needed for use of the chambers in a 
thermally enriched deep-water lake. Polycarbonate filters were sub- 
stituted for cellulosic membrane filters, since the former are resistant 
to bacterial degradation, and Lubriseal was applied to assure a 
watertight seal and to prevent sticking of the membrane to the 
chamber walls. Modified chambers containing equal densities of 
Escherichia coli were placed in triplicate in both epilimnetic and 
hypolimnetic waters at two thermally different stations in a thermal- 
ly stressed lake. The data showed close replication between triplicate 
chambers suspended at the same position in the water column. The 
modified chambers provided an improved handling ease, freedom 
from external damage, extended sampling life, good diffusivity, and 
excellent statistical reproducibility. (EMM) 


REGULATIONS 
REFER ALSO TO CITATION(S) 44813, 46320 


46334 Runoff regulation for h wer and its effect on the 
ocean enivronment. Neu, H.J.A. (Bedford Inst. of Oceanography, 
= Nova Scotia). Hydrol. Sci. Bull.; 21: No. 3, 433-444(Sep 

It has not yet been reco; that modification of the natural 
seasonal discharge of rivers might result in significant consequences 
to the ecology of the adjacent marine environment. An example of 
such regulation is the St. Lawrence system, where, in order to 
optimize power production, large quantities of water from the spring 
runoff are retained in storage lakes and returned to the river during 
the low natural discharge period of autumn and winter. It has been 
estimated that under present conditions the spring and summer 
runoff at the entrance to the Gulf of St. Lawrence has been reduced 
by between one-third and one-half. This drastic alteration of the 
natural pattern of runoff has caused significant changes in the 
physics and dynamics of the waters of the Estuary, Gulf and 
adjacent coastal region. It is argued that such modifications produce 
a profound impact on the biological balance of the whole ecosystem, 
as well as changes in the seasonal heat budget. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 44810, 45633, 45643, 45645, 
45646, 45648, 45649, 45650, 45651, 45652, 45656, 45657, 45665, 45731 


46335 (BNWL—2124) Power plant construction: productivity 
and construction period. Schulte, S.C. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1977. Contract EY-76-C-06- 
1830. 36p. Dep. NTIS, PC A03/MF AO1. 

Power plant capital costs become quite excessive with poor 
construction labor productivity. Building a power plant often creates 
a boom town or rapid-population-growth area. Rapid-growth condi- 
tions cause housing and service shortages, lowering the quality of 
living conditions in the area. One purpose for the research is to 
determine the effects of local living conditions on construction 
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worker productivity. Results indicate the quality of local living 
conditions do not primarily affect construction worker productivity; 
other factors have greater influence. Research showed: (1) most 
construction workers can be induced to work in a boom-town 
situation, and (2) most construction workers will not become appre- 
ciably less productive in a situation of poor living conditions. If 
jobsite productivity does decrease, the decrease should be accredited 
to the poor-quality labor hired onto the jobsite. Results indicate that, 
for most power plant construction, productivity related cost de- 
creases would be much less than interest and escalation cost in- 
creases when extending construction period. Power plant capital 
cost would increase when extending the construction schedule. 
However, under extreme conditions of very poor labor availability, 
extending the scheduled construction period may reduce total cost. 


(CONF-770209—4) Lake Jackson watershed study: de- 
scope of research. Turner, R.R.; 
Harriss, R.C. (Oak Ridge National Lab., Tenn. 
ra A 1977. “Conmact W-7405-ENG-26. 13p. Dep. NTIS, PC A02/ 

From Lake Jackson watershed study) description of sites, 
methodology and scope of research; Edgewater, Maryland, United 
States of America (USA) (28 Feb 1977). 

The Lake Jackson watershed study was undertaken to quanti- 
fy changes in water quality and geochemical exports resulting from 
urbanization within the 11,900 hectare watershed of a recreational 
lake in north Florida. Three subbasins of 430, 611, and 792 hectares 
in size and otherwise similar in all respects except land-use were 
instrumented for intensive hydrologic and chemical monitoring 
during a two-year period (June 1973—May 1976). Two of these 
subbasins offered considerable contrast in major land use: rapidly 
developing urban versus stable forested-agricultural. The third sub- 
basin was intermediate between these extremes of land use. The 
streams draining the subbasins were generally intermittent with 
respect to flow and thus major emphasis was placed on characteriz- 
ing storm events. Hydrologic records for each water sampling 
station were studied and water samples were collected both manual- 
ly and by automatic discrete samplers. Constituents measured includ- 
ed suspended solids, dissolved solids, chloride, dissolved silicon, and 
dissolved nutrients (nitrogen and phosphorus). The data obtained in 
this study are being used to identify and explore the hydrochemical 
consequences of urbanization on a small drainage basin scale. 


46337 (NP—21893) Quantifying benefits of pollution control: 
benefits of controlling air and water pollution from energy production 
and use. Westman, W.E.; Conn, W.D. (California Univ., Los Ange- 
les (USA)). Dec 1976. 419p. California State Energy Commission, 
Sacramento, CA. 
Attempts to quantify the benefits of controlling air and water 
pollution arising from the production and consumption of energy are 
ussed. Methods for evaluating benefits, intended primarily as 
instructional to members of the Energy Resources Conservation and 
Development Commission staff involved in evaluating the benefits of 
environmental controls in California, are presented. One distinctive 
aspect of the report is its attempt to discuss the contribution to 
society made by the natural functioning of ecosystems. It is pointed 
out that this aspect of ecosystems is distinct from the role nature 
plays in providing physical resources of economic value, and from 
recreational and aesthetic enjoyment of the natural environment. A 
detailed discussion of the economics of benefit analysis, bringing 
together considerations in welfare economics relevant to benefits 
analysis, is provided. 


46338 (UCRL—51987) Ecology of Lawrence Livermore Labora- 
toy. McIntyre, D.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 10 Mar 1977. Contract W-7405-ENG-48. 44p. 
Dep. NTIS, PC A03/MF AOl1. 

The ecological impact of the Lawrence Livermore Laborato- 
ry on man, plants and animals, soil, water, and air has been on the 
positive side since the removal of much of the former airbase 
runway system. Many new trees have been planted, and the total 
biological energy has been increased. Although there has been 
destruction of some native plants, many new ecological niches have 
been formed. Cliff swallows, quail, and other birds have been able to 
find territories. Even a muskrat has appeared from the overflow 
storm drains. Opossums, brush rabbits, field mice, and predatory 
birds (kites, hawks, eagles, and sparrow hawks) are numerous. The 
use of herbicides and insecticides has upset the balance somewhat, 
but California poppies, ow! clover, dragonflies, lacewings, bees, and 
wasps indicate that the effects are limited and that there is a wealth 
of animal life in the open areas and around the buildings. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 45665, 45702 
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ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 44990 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


46339 morphometry, and seasonal biology of the 
planktonic copepods Neocalanus robustior and Neocalanus gracilis in 
the Pacific Ocean. Mullin, M.M.; Evans, P.M. (Univ. of California, 
San Diego, La Jolla). Pac. Sci; 30: No. 2, 119-130(Apr 1976). 

Neocalanus robustior and N. gracilis are sympatric in much of 
the Pacific; the latter has a wider geographical range to the north 
and south. Both species are most abundant in the upper 200 m in the 
eastern Central North Pacific; the center of distribution of N. gracilis 
is generally deeper than is that of N. robustior during the day. The 
copepodite stages of the two species are distinguishable by body size, 
a given stage of N. robustior being approximately the size of the next 
older stage of N. gracilis. There was no evidence of character 
displacement in size of the mandibular blade. Both species probably 
breed throughout the year in the eastern Central North Pacific, and 
there was no evidence that the seasonal patterns of abundance of the 


two species differ. 
46340 Some factors effecting algal consumption in subarctic 
and Simuliidae. Moore, J.W. (Environ- 


Ephemeroptera, Plecoptera, 
mental Protection Service, Yellowknife, Canada). Oecologia (Berlin); 
27: No. 3, 261-273(1977). 

Some of the factors influencing algal consumption in the 
mayflies Leptophlebia nebulosa, Cinygmula tarda, Baetis foemina 
and B. cf. bicaudatus, the plecopterans Arcynopteryx signata, Ne- 
moura cinctipes and N. oregonensis and in the dipterans Simulium 
arcticum, S. venustum and S. decorum were investigated between 
June 1975 and June 1976 in several streams in the Canadian subarc- 
tic. Algae represented up to 65% of the gut contents of L. nebulosa 
but only O—8% in the other mayflies. They were important in the 
plecopterans (85—90%) but less so (2—13%) in the simuliids. Most 
of the interspecies variability in algal consumption could be ex- 
plained in terms of food availability. This factor was in turn depen- 
dent on the density and attachment characteristics of the flora and 
the strength of their cell wall. Feeding intensity in most species was 
low between October and April, reaching it peak in July and 
August. From 51 to 83% of intraspecies feeding variability was due 
to changing temperature, followed in importance by water velocity 
in the dipterans and food availability in the mayflies. All species in 
this latter group ceased feeding in the final instar stages. 


BEHAVIORAL BIOLOGY 


46341 (UR—3490-1107) Effects of apomorphine, piribedil, and 
pimozide on operant behavior of rats and pigeons. Rice, D.C. (Roches- 
ter Univ., N.Y. (USA)). 1976. Contract EY-76-C-02-3490. 218p. Dep. 
NTIS, PC A10/MF AOl1. 

Thesis. 

Results are reported from studies on the behavioral effects of 
two dopamine agonists, apomorphine and piribedil, and one dopa- 
mine antagonist, pimozide, in rats and pigeons, using operant tech- 
niques. For both species, three schedules were used to maintain 
performance by positive reinforcement: the variable interval sched- 
ule; and the fixed interval and fixed ratio schedules, which were 
combined into a multiple schedule. So that general conclusions not 
be drawn on behavior generated only by positive reinforcement, the 
effects of these drugs were also determined on a non-discriminated 
avoidance schedule in the rat. 


46342 Taxonomic value of antlers in Genus Rangifer, H. Smith. 
Bubenik, A.B. (Ministry of Natural Resources, Maple, Ont.). pp 41- 
63 of In Proceedings of the first international reindeer and caribou 
symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska 
(Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Caribou and reindeer antlers are characterized by the follow- 
ing qualities: an insignificant role of testosterone in the antler cycle, a 
growing mantle of compact bone in the antler beam, a superficial 
mode of beam branching into tines and ends which is independent 
from the successive development plan of the antler construction and 
a predisposition for immediate regeneration of tines amputated in the 
velvet period. These lead to the conclusion that antlers in the Genus 
Rangifer represent a very young stage of antlerogenesis. This view is 
supported by the hypertely of beams and tines and therefore by great 
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variability of the upper zone of the antlers. It reaches a degree not 
present in recent genera of Cervidae that originated in upper Mio- 
cene or Pliocene. The suggestion that woodland subspecies should 
show some modifications of antler structure or architecture as a 
result of adapting to the more dense structure of taiga canopy cannot 
be proved. The available material was too scarce for statistical 
evaluation in view of the large variability in antler shape of caribou. 


46343 Sylvicultural practices and reindeer grazing in northern 
Sweden. Eriksson, O. (Uppsala Univ.). pp 108-121 of In Proceedings 
of the first international reindeer and caribou symposium. Luick, J.R. 
(ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The most obvious immediate effect of large scale logging is 
the large quantity of slash that produces physical obstruction to 
winter grazing. Bioclimate, plant cover and availability of forage 
plants during winter are altered radically after clear cutting large 
areas. Beneficial effects of logging are an enlarged supply of epiphy- 
tic lichens immediately after the felling, and sometimes an increased 
growth of higher plants during following years. Reforestation meth- 
ods also have an impact on the reindeer — resource. Controlled 
burning of clear cut areas, that destroys lichen stands for decades but 
that for some years may stimulate a rich growth of certain higher 
or yr is now almost abandoned. Mechanical preparation of the seed 

may destroy forage plants and reindeer herds also are reluctant 
to move across treated areas. Today, the use of herbicides to control 
deciduous growth in planted areas is restricted, since aerial applica- 
tion is prohibited. Aerial fertilization is practiced widely in Sweden. 
Little is known about the effect on plants used by reindeer. Howev- 
er, this method is used only on rich lands to make fast growing trees 
grow still faster the last few years before harvest. These rich lands 
are normally not of great importance to the reindeer industry. 
Although little research concerning interactions between logging 
and reindeer husbandry has been carried out so far, it seems reason- 
able to suspect that the reindeer husbandry will suffer if the existing 
sylvicultural practices are not changed to some extent. 


46344 Changes in Lappish reindeer herding in northern Finland 
caused by mechanization and motorization. Mueller-Wille, L. (West- 
faelische Wilhelms Univ., Muenster, Ger.). pp 122-126 of In Pro- 
ceedings of the first international reindeer and caribou symposium. 
Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Anthropological field research totalling 16 months (1968 to 
1971) in Utsjoki, Finnish Lapland, concentrated on the effects of the 
introduction of snowmobiles and motorbikes into reindeer herding. 
Since 1962, Lapps have been using these vehicles ever more exten- 
sively and efficiently. The mechanization has caused severe changes 
in the picture of reindeer herding: rationalized working methods, 
solani manpower requirements, large capital investments, shift in 
economic position and power concentration of animal capital forcing 
smaller owners to leave herding. Motorization has influenced the 
inhabitants’ attitude toward their natural environment and has affect- 
ed the ecology and animal behavior. Because Lapps were able to 
integrate elements of Western technology into their age-old system, 
reindeer herding has received a more expansive position and prestige 
in Finland's national economy. During one decade, single techno- 
logical innovations have, thus, given the impetus for a trend from a 
traditional, family oriented subsistence level activity to a modern 
competitive meat industry. 


46345 International herds: present knowledge of the Fortymile 
and Porcupine caribou herds. LeResche, R.E. (Alaska Dept. of Fish 
and Game, Fairbanks). pp 127-139 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Present knowledge of the two major caribou herds shared by 
Alaska and Canada is minimal despite recorded observations dating 
back to the 19th Century. Sizes of both herds have fluctuated from 
apparent 20th Century highs of over half a million to present 
numbers of 100,000 (Porcupine Herd) and less than 10,000 (Forty- 
mile Herd). Interchange of animals with other herds has taken place, 
and — in distribution have occurred several times in recorded 
history. Both herds have temporarily occupied much larger areas 
than at present. Although both herds are healthy at present, a return 
to former high numbers is unlikely in the future because of new land 
ownership and use patterns and increasing northern development. 


46346 Distribution and movements of the Porcupine caribou herd 
in the northern Yukon. Jakimchuk, R.D.; McCourt, K.H. pp 140-154 
of In Proceedings of the first international reindeer and caribou 
Fae Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska 
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From 1. international reindeer and caribou symposium; F; 
Alaska, United States of America (USA) (9 Aug 1970). 

See CONF-720870—. 

Intensive aerial and ground surveys have been carried out on 
the Porcupine herd since April 1971. The population wintered south 
of 67°N latitude in three main subgroups in 1971. Winter distribution 
in 1972 extended further southward and subgroups were less dis- 
crete. Subgroups migrate north to calving grounds via two main 
routes: the "Old Crow” route (in the vicinity of the — of Old 
Crow) and the “Richardson” route (over the Richardson ountain 
Range). These major routes were also utilized in the fall migration in 
1971 Spring ie patterns were variable. The timing of fall 
migration in 1971 appears to be fierly consistent with previous 
observations ne ae caribou reach the vicinity of Porcupine 
River in early September. Major summer movements coincided with 
aboriginal "caribou fences” discovered in 1971. Surveys confirm that 
the ll Yukon caribou population ineracts as a single popula- 
tion several times a year despite variations in winter distribution and 
the use of two distinct migration routes. 


46347 Status of wild reindeer in the USSR, especially the Kola 
Peninsula. Semenov-Tian-Shanskii, O.I. (Lapland State Reserve, 
Monchegorsk, USSR). pp 155-161 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The total number of wild reindeer in the USSR in 1969 
amounted to 650,000, based on aerial counts. Some aspects of wild 
reindeer-domesticated reindeer relations are discussed. In the 
land Reserve only 99 caribou were found in 1929, but in 1941 942 
deer were counted here. Since the Second World War the numbers 
of caribou, as well as their range, considerably increased, amounting 
to 20,500 deer on 26,000 square km of range in 1967 to 1968. On 
Kola Peninsula the annual population increase in wild reindeer, free 
of harvesting, reaches 19 to 23 percent. Bears and wolverines do not 
do much harm to wild reindeer, but promote natural selection in 
populations. In order to regulate numbers syste. *tic harvesting of 

wild reindeer is introduced in some regions of the SSR. 


46348 Population growth and movement patterns of the Nelchina 


caribou herd. Hemming, J.E. (Bureau of Land Management, Anchor- 
age, Alaska). pp 162-169 of In Proceedings * the first international 


reindeer and caribou symposium. Luick, J.R. (ed.). Fai 
Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair. 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The Nelchina caribou herd of south central Alaska has 
reached two peaks ir: the last 100 years, one in the mid-1800's and 
another in the early 1960's. The herd declined for about 70 years 
following the first peak, and then increased at a geometric rate from 
1947 to 1962. As caribou (Rangifer tarandus granti) numbers in- 
creased, the frequency of shifts in range use and seasonal splitting 
increased, and the herd — its range. Conversely, as numbers 
decreased, the area —— by the herd contracted toward the 
traditional calving area ie time between successive population 
peaks plus a relatively small area of occupancy no doubt allowed 
optimum recovery on many previously overused ranges. At the 
present time the population is declining. Distribution movement 
patterns can be used as indicators of the relative abundance of 
caribou herds. 


46349 Partial analysis of the current population status of the 
Nelchina caribou herd. Bos, G.N. (Alaska t. of Fish and Game, 
Anchorage). pp 170-180 of In Proceedings of the first international 
reindeer and caribou symposium. Luick, J.R. (ed.). Fairbanks, 
Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Population data obtained from studies of the Nelchina caribou 
herd were compared for the periods before and after 1963. A census. 
conducted in 1967 indicated a — 28 percent reduction in the 
population from the 1962 level. Evidence derived primarily from 
analysis of sexed and aged samples of the harvest from 1963 to 1971 
suggested reduced recruitment of yearlings to the adult population. 
Consistently large harvests of hunters have resulted in greater adult 
mortality rates since 1963. 


46350 Age and sex structure in a Funted of reindeer in 
Norway. Reimers, E. pp 181-188 oi In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

In Rondane 96 percent of all males harvested are three years 
of age or younger. No males survive their fifth year of life. Corre- 
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sponding figures for females are 57 it three years or younger, 
while 4 t survive to their tenth year of life. The reason for 
these age distributions is that hunters selectively harvest animals of 
large body and antler size. This selective hunting leads to a distorted 
sex ratio of approximately one male to eight females in the reproduc- 
tive group (1+ years). There are some indications tha: this age and 
sex distribution is responsible for decreased calf production in this 
area. Comparing the Rondane herd with other wild reindeer herds 
where nutritional status and sex ratio varies indicates that a distorted 
sex ratio combined with poor nutrition might be limiting breeding 
success. 


46351 Preliminary report on computer simulation of barren 
ground caribou management. Bunnell, F. (Univ. of British Columbia, 
Vancouver); Dauphine, D.C.; Hilborn, R.; Miller, D.R.; Miller, F.L. 
pp 189-193 of In Proceedings of the first international reindeer and 
caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of 
Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

A computer model was developed to look at the dynamics of 
a caribou population on the winter range. Represented in the model 
are browse and lichen production, total caribou population, winter 
harvest, summer harvest and calf survival. The main objective of this 
simulation model was to evaluate management practices. The model 
has proven useful as a means of testing the interaction of manage- 
ment interventions such as harvest rates, selective hunting, rate of 
forest fire burns and calf survival. 


46352 Calving season in different of wild reindeer in 
South Norway. Holthe, V. (Directorate of Wildlife Management, 
Trondheim, Norway). pp 194-198 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Calving season in the three populations, North Ottadalen, 
South Ottadalen and Snohetta, was determined by counting the 
percentage of calves in relation to cows during the calving seasons, 
1969-1972. The latitude of the areas is 62° North. Ninety per cent of 
the calves were born within 10 days in each population, and the peak 
was found to be May 6, May 12 and May 28 respectively for the 
three areas. Possible reasons for the differences are discussed, and 
the following factors are believed to be of importance in this case: 
genetic differences, difference in physical condition, age of males 
and human disturbance. 


46353 Reindeer survival in the Mackenzie Delta herd, birth to 
four months. Nowosad, R.F. (Canadian Wildlife Service, Inuvik, 
Northwest Territories). pp 199-208 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Survival of reindeer fawns was studied from 1969 to 1971 on 
the Mackenzie Reindeer Grazing Preserve, Northwest Territories, 
Canada. To permit later identification, day old fawns (3,459) were 
double ear tagged with colored, consecutively numbered Kurl-Lock 
No. 2 tags. Date of birth, weight, sex and tag numbers of each fawn 
were recorded. Daily collections of dead fawns were undertaken 
during the first two months following birth. A tally of surviving 
fawns was gained each August during roundup and corralling. 
Survival percentages during the first four months following birth 
varied annually, ranging from 54 percent to 69 percent. Up to 10 
percent of fawn deaths occurred on the fawning grounds. Differen- 
tial survival between sexes was not apparent. Fawn survival appears 
to be directly related to date of birth, with the highest percentages 
occurring among those born during the peak fawning period. 


46354 Observations of wolf predation on barren ground caribou 
in winter. Miller, D.R. (Dept. of Environment, Ottawa). pp 209-220 
of In Proceedings of the first international reindeer and caribou 
symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska 
(Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

An aerial survey in January, 1968 produced an estimate of 258 
wolves among 51,000 caribou that wintered in the Hara—Charcoal 
Lakes region of northeastern Saskatchewan. Ground studies of cari- 
bou were conducted at Hara Lake February 17 to 27, and again 
April 19 to May 7. Cursory observations during February included 
15 sightings of wolves and 13 of wolf-killed caribou. Systematic 
coverage of the 20-square-mile surface of Hara Lake during April- 
May provided observations of 211 wolves and 147 wolf-killed Cari- 
bou. Two men with dog teams covered half the lake area daily 


marking the location of kills and collecting the skull, mandible and 
femur or tibia. Physical condition of caribou prey was determined 
from the lipid content of bone marrow. Condition, sex and age 
comparisons of the wolf-killed caribou were compared with those of 
a sample shot non-selectively. Wolves killed an average of three 
caribou daily at Hara Lake during the April-May observations and, 

on the basis of old kills, two daily during March and early April. 

Fawns were selected prey and there was a suggestion that caribou 
eight years and older were also selected prey. Fawns in relatively 
poor physical condition appeared more vulnerable to wolf attacks 
than healthy fawns. Observed wolf attacks demonstrated that cari- 

bou which failed to synchronize movements with other band mem- 
bers were vulnerable and that caribou used their antlers for defense 
when brought to bay. Wolves migrated north over Hara Lake in late 
April, coincident with the caribou migration. 


46355 Status of the Selkirk Mountain caribou. Freddy, D.J.; 
Erickson, A.W. (Univ. of Idaho, Moscow). pp 221-227 of In Pro- 
ceedings of the first international reindeer and caribou symposium. 
Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Aiaska (Sep 172). 

From 1. international reindeer and caribou symposium; Fair 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The Selkirk Mountain caribou (Rangifer tarandus montanus) 
are the only naturally remaining caribou in the contiguous United 
States, being found in the Selkirk Mountains of northern Idaho, 
northeastern Washington and southern British Columbia, Canada. 
Observations indicate there is a minimum of 35 caribou in the herd. 
These animals are divided into at least three small groups and 
occupy a somewhat discontinuous range. The animals wintered in 
the subalpine fir-Engelmann spruce forest in areas of moderate relief 
between the elevations of 1,380 m and 2,160 m. Arboreal lichens of 
the genus Alectoria comprised the main winter food. Ecological 
damage to already limited winter range could seriously jeopardize 
the size and distribution of this herd. Special land classification, 
logging restrictions, forest fire control and continued protected 
status for these animals are essential management considerations. 


46356 Characterization studies on rumen bacteria isolated from 
Alaskan reindeer (Rangifer tarandus L.). Dehority, B.A. (Ohio Agri- 
cultural Research and Development Center, Wooster). pp 228-240 of 
In Proceedings of the first international reindeer and caribou sym 
sium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska ( 

). 


1975 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

A total of 141 strains of rumen bacteria were isolated on a 
non-selective medium from semi-domestic Alaskan reindeer (Ran- 
gifer tarandus L.). Seventy-one strains were obtained from two 
animals being fed alfalfa pellets, 49 strains from an animal feeding on 
lichen, browse and native pasture and 21 strains from this same 
animal after two weeks on a ration of dried lichens. Based on general 
morphology, the 21 strains from this latter isolation series were 
divided into seven groups. Thirteen strains, at least one from each 
morphological group, were then reisolated to insure culture purity, 
and studied in detail. Three morphological types, varying consider- 
ably in physiological characteristics and fermentation end products, 
all appear to belong to the genus Butyrivibrio. Three additional 
morphological types have been classified as belonging to the genera 
Treponema, Streptococcus and Lactobacillus. The remaining mor- 
phological type varied from previously described species. Micro- 
scopic examination of the 49 cultures isolated from this same animal 
just prior to changing to the dried lichen feed revealed that the 
majority of organisms were morphologically similar to those de- 
scribed above. However, a considerably higher percentage of coccus 
types was observed. Using a selective cellulose medium, 21 strains of 
bacteria were isolated from the alfalfa pellet fed semi-domestic 
reindeer. Eight strains morphologically resembled organisms in the 
o. Butyrivibrio and nine the genus Ruminococcus. Two of the 

utyrivibrio and all of the Ruminococcus type strains were extreme- 
ly active in their ability to digest cellulose. 


46357 Rumen ciliate protozoa of Alaskan reindeer and caribou 
(Rangifer tarandus L.). Dehority, B.A. (Ohio Agricultural Research 
and Development Center, Wooster). pp 241-250 of In Proceedings of 
the first international reindeer and caribou symposium. Luick, J.R. 
(ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Total numbers, generic distribution and occurrence of various 
species of ciliate protozoa were determined for wild and semi- 
domestic reindeer and wild caribou living in Alaska. The fauna 
observed in the semi-domestic reindeer, originally obtained from a 
herd on the Seward Peninsula, was qualitatively similar whether the 
animals were fed alfalfa peilets or lichen, browse and native pasture. 
Total numbers were considerably higher, however, for those animals 
feeding on lichen, browse and native pasture. Their fauna differed 
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| markedly from caribou living in the same locality supposedly 

eeding on similar vegetation and from wild reindeer living on 
Umnak Island. The protozoal species observed in the wild reindeer 
and caribou were similar and in agreement with previous reports 
from Russia, Canada and Finland. In contrast, seven species of 
Entodinium were found in the semi-domestic reindeer, none of 
which are considered specific to reindeer. Eudiplodinium affine, not 
— found in reindeer, and Polyplastron multivesiculatum, 

und previously in only one reindeer, were the only higher Oph- 
ryoscolecidae observed. Four species of holotrichs were found: 
Isotricha intestinalis, I. prostoma, Dasytricha ruminantium and 
Butschlia parva. Although the fauna of the semi-domestic reindeer 
must be considered atypical with respect to other reports and the 
wild reindeer and caribou in Alaska, similarities were noted with the 
fauna observed in domestic sheep and goats located in the same 
general area. 


46358 Plant fragment discernibility in caribou rumens. Dearden, 
B.L. (Colorado State Univ., Fort Collins); Hansen, R.M.; Pegau, 
R.E. pp 257-277 of In Proceedings of the first international Teindeer 
and caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. 
of Alaska (Sep 1975). 

From 1. <a reindeer and caribou symposium; F: 
banks, Alaska, United States of America (USA) (9 Aug 1570). 

See CONF-720870—. 

A microscopic technique was used to identify and quantify 
plants found in 57 rumens of Alaska caribou. Thirty-two categories 
of plants were identified in the analyses. There were eight forage 
plants that individually comprised at least 1 percent of the diets of 
these caribou. Eight hand-compounded mixtures of 19 species of 
plants, each containing from five to twelve species, were used to 
observe variation between species and functional categories of plants 
for over or underestimation by technicians of percent dry weights. 
The predictive equations, Y = (c) X, for the hand-compounded 
mixtures of the major species of plants identified in the rumens of 
caribou each showed a high correlation between the estimated 
percent relative density (X) and the actual percent dry weight (Y). 
This relationship was not strictly 1 : 1, but little difference in a 
corrected or uncorrected mean estimate of dry weight was observed 
for a majority of the plants. Correction factors c” were calculated 
to determine the technicians degree of over or culenetnebiioe of 
each plant es. It appeared that trained technicians could usually 
record the frequency of plant species fragments in undigested mix- 
tures containing plants that have a distinct cellular pattern, but the 
dry weights of a few species are over or underestimated because 
they have epidermal cells that are either easy or difficult for a 
technician to identify. 


46359 Range ecology of the domesticated reindeer in the Finnish 
coniferous forest area. Sulkava, S.; Helle, T. (Univ. of Oulu, Fin- 
land). pp 308-315 of In Proceedings of the first international reindeer 
and caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. 
of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Most of the 200,000 reindeer of Finland are living in the 
coniferous forests. The management areas are small, on the average 
2100 km2, and the reindeer are bound to these throughout the entire 
year. The winter food in the Oulanka area includes three main 
components: Cladonia-lichens, Alectoria-beard-lichens and green 
Deschampsia-grass. The average amount of Cladonia sp. in dry pine 
forest was only 126 kg/hectare (dry weight). In the adjacent border- 
zone (no reindeer) it was 1500 kg. That of grass on some clearings 
was in autumn 420 kg/hectare, and that of Alectoria sp. within the 
reindeer’s reach (210 cm) in dense young pine forest 27 kg, in old 
pine forest 3 kg and in spruce forest 15 kg/hectare. The distribution 
of the grazing in forests and on clearings was studied 1971/72 by 
line-surveys. Snow came in October, and the reindeer were digging 
both in forests and clearings. In November the snow became very 
hard (10-20 cm, 800-1500 g/cm?). The wg in forests ended in 
November; on clearings not until in February. During the rest of the 
winter, about three months, the pod tempo were feeding only on beard- 
lichens. The nutritive values of food-plants are analyzed. 


46360 Analysis of the Nelchina caribou range. Pegau, R.E. 
(Alaska t. of Fish and Game, Nome). pp 316-323 of In Proceed- 
ings of the first international reindeer and caribou symposium. Luick, 
J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Trend of the Nelchina caribou range was determined from 
vegetation examinations of 36 ten and fifteen year old exclosures. 
Condition of climax lichen stands, primarily Cladonia alpestris, 
began to degenerate with two to three years of use and has declined 
substantially in the last 10 years. Within 15 year old exclesures 
lichens are just starting to recover and most are about one inch or 
less in length. Even with a marked reduction in winter use by 
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caribou for 15 years, lichen condition has continued to deteriorate. 
Trampling by caribou and moose has been an important factor in 
suppressing lichen growth and contributing to their poor condition. 
Apparently lichens on the Nelchina range require long periods of 
total protection, possibly 25 years or more, to reach p bow condi- 
tion, yet it only takes five to eight years of use to destroy climax 
lichen stands. The lichen flora of the Nelchina range cannot with- 
stand the present numbers of caribou and moose. 


46361 Woodland caribou and snow conditions in Southeast Mani- 
toba. Stardom, R.R.P. (Univ. of Manitoba, Winnipeg). pp 324-334 of 
In Proceedings of the first international reindeer and caribou sym 
oD. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska ( 


From 1. international reindeer and caribou symposium; F. 
banks, Alaska, United States of America (USA) (9 Aug 1979). 

See CONF-720870—. 

Two winters of field research were conducted to determine 
the effect of snow conditions on woodland caribou activity in the 
various vegetation types found within the project area. Bimonthly 
snow cover data were obtained for each oo poe gt type and caribou 
activity was recorded utilizing both ae und reconnais- 
sance. Groups of two to 22 individuals fed okie on arboreal 
lichens in open bogs until the snow cover approached 60 cm in 
depth and possessed a crust hardness of 400 gm/cm?. This resulted in 
a movement to mature jackpine-lichen rock ridges where the caribou 
—_— the major portion of their time until the open bog crust 

lowed ces with ease. Lakes were utilized to a greater extent 
during the second winter, a year of above average snowfall. The 
caribou demonstrated a definite response to nival conditions and 
es habitat providing several vegetation types and subsequent- 
y several snow accumulation types. 


46362 Impact of reindeer grazing on selected areas of winter 
range in successive years, Mackenzie Delta Area, N.W.T., Canada. 
Inglis, J.T. (Carleton Univ., Ottawa). pp 335-341 of In Proceedi 
of the first international reindeer and caribou symposium. Luick, J.R. 
(ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Five 7.3m x 7.3m exclosures were constructed on winter 
range following grazing. All feeding craters within the sites were 

e exclosures were later examined, disassem- 


marked. 
led and the crater outlines super-imposed on ———- maps. The 


procedure was repeated on these sites the following year. The 
number, size and vegetation of the craters was similar in both years. 
The area of the site cratered was related to vegetation type and was 
modified in one case by snow conditions. Lichens composed 75 
percent of the vegetation and included Cladonia mitis, C. rangifer- 
ina, Cetraria nivalis and Peltigera aphthosa. An average of 41 
percent of the sites was cratered during the two years and of the 
areas cratered the first year, 26 percent were reutilized. Maximum 
values of 51 percent and 39 percent respectively were recorded. It is 
concluded that lichens compose a major part of the mid-winter diet 
and that, on heavily cratered sites, most of the available forage is 
utilized in two years of intensive grazing. Differential snow accumu- 
lation, in successive years, may reduce the impact of grazing on 
sheltered sites. 


46363 Range use and food by wild reindeer in South- 
ern Norway. Skogland, T. (Norwegian State Game Research Inst., 
Trondheim). pp 342-354 of In Proceedings of the first international 
reindeer and caribou symposium. Luick, J.R. (ed.). Fairbanks, 
Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Year-round direct ground observations are rogress to 
determine the portion of active time that reindeer feeding in 
different vegetation types within the arctic-alpine ecosystem. Rein- 
deer ranged through nine phytosociological plant communities 
during their annual cycle of movement in 1971. Cladonia heaths 
received 60 percent of the annual use and approximately 95 percent 
of the December-April use. a dominated grass meadows 
received 14 percent of the annual use and approximately 50 percent 
of the early spring and late fall use. ix and herb-dominated 
snowbeds received 22.5 percent of the annual use and approximately 
95 percent of the early and late summer use. Bogs received 3 percent 
of the annual use and <etaaty 45 percent of the midsummer 
use. Grazing succession followed a gradient of altitude, and aspect 
related to snow conditions and Cane of key Salix and Des- 
champsia spp. Concentration of feeding on the relatively level and 
low midwinter range (1,100 m altitude), changed towards south- 
facing slopes and higher altitudes (1,400 m altitude) during late 
winter and the early spring snowmelt. A reversed movement down- 
ward toward wet areas (1,200 m altitude) relates to emergence of 
In late summer reindeer 
followed the spring growth of north-facing snowbeds upward 
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= the edge of glaciers (1,450 m altitude). Toward winter 
reindeer descended eastward to their winter range. Observations of 
feeding rates were used as an index of food intake. Statistical analysis 
revealed significant differences in eating rate related to slope and 
— in late winter and spring. The X* test showed no significant 
erences in eating rates between age and sex groups. ‘ween 
ae females and other herd members a t” test showed signifi- 
cant differences at post-calving. 


with emphasis 
mother-calf relationship. Ericson, C.A. (Alaska Dept. of Fish and 
Game, Fairbanks). pp 387. 397 of In Proceedings of the first interna- 
tional reindeer and caribou symposium. Luick, J.R. (ed.). Fairbanks, 
Alaska; Univ. of Alaska (Sep 1975). 
From 1. international reindeer and caribou symposium; Fair- 
Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

This study provides a general description of the overt acousti- 
cally related behavior of reindeer during the calving season by 
means of a series of observations under naturalistic conditions. The 
adult vocalization is a low-pitched grunt, while calves emit higher- 
pitched bleats. During the calving season these vocalizations are 
primarily associated with mother-infant interactions. As a result of 
this study, it is hypothesized that grunts and bleats serve as alerting 
signals but play no role in actual individual recognition. A wide 
variety of non-vocal sounds, such as belches, coughs and sneezes, are 
emitted by adults during relaxed rumination. These sounds provide a 
means of herd cohesion and reassurance of the individual's “in- 
group” feeling. Snorts are frequently used in connection with agonis- 
tic behavior and during alarm situations. Bleats are infrequently 
emitted by calves during apparent paradoxical sleep. 


46365 Review of acoustic communication in Rangifer tarandus. 
Lent, P.C. (Univ. of Alaska, Fairbanks). pp 398-408 of In Proceed- 
fig of the first international reindeer and caribou symposium. Luick, 
J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The repertoire of acoustic messages employed by members of 
this species is small compared to some other ruminants. This is 
related to the use of relatively open habitat with corresponding 

dence on visual and olfactory signals and to the lack of long- 
term individual roles and social structures. Vocal signals are limited 
to monosyllabic sounds, usually occurring in non-rhythmic se- 
— The grunts of adult females and rutting males appear to be 

lerived ontogenetically from the bleats of infants. Audiospectral 
analyses show that grunts by maternal cows differ significantly from 
the infant bleats only in the absence of harmonics over 3,000 000 Hz and 
in the presence of more energy in a non-vocal “noise” component. 
Acoustic signals functioning in mother-infant contact, group cohe- 
sion, threat and courtship are described and, in most cases, illustrated 
by sound spectrograms. Bleats of infant caribou show very little 
variation within sequences made by one individual compared to 
those made by different individuals. The importance of acoustic 
information in individual recognition of mothers and offspring by 
their respective partners has been the subject of conflicting reports. 
Most workers agree that infants are able to recognize their own 
mothers’ vocalizations. Mothers tend to react less selectively to 
infant vocalizations. 


46366 Further success in the development of laboratory tech- 
niques for spawning brook trout, Salvelinus fontinalis. Thatcher, T.O.; 
Wolf, E.G.; Schneider, M.J. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Prog. Fish-Cult.; 37: No. 4, 245-247(Oct 1975). 

Small plastic spawning baskets served successfully as spawn- 
ing sites for the laboratory reared brook trout. Five of the six pairs 
of 1-yr-old trout spawned with normal egg production in four pairs. 
The —o was maintained at 9.4 to 15.4°C for optimum 
growth. Fungus disease, especially in the males, was the principal 
problem encountered during the spawning attempt. (RAF) 


46367 Dispersal of desert-adapted : the saguaro-breed- 
ing D. nigrospiracula. Johnston, J.S.; Heed, W.B. (Univ. of Arizona, 
Tucson). Am. Nat.; 110: No. 974, 629-649(1976). 

Dispersal of Drosophila nigrospiracula on naturally occurring 
necrotic saguaro cacti occurs at rates up to three times higher than 
those observed for any other Drosophila. In eight separate experi- 
ments, a total of 3,034 marked flies were captured at 22 cacti. 
Overall immigration rates averaged 6.83 percent over 371 m. Immi- 

tion from a single cohort averaged 3.67 percent overall distances. 
ffective-population sizes at a single cacti are estimated from 361 to 
3,999, while the overall population of D. nigrospiracula is estimated 
at 100 billion flies. The genetics of large, mobile populations has 
been considered, using island, stepping-stone, and isolation-by-dis- 
tance models. All three models suggest that D. nigrospiracula is so 
mobile that drift plays a minor role. The population acts as if it were 
panmictic. This view is supported further by behavioral consider- 
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ations. Immigrants are an effective part of mating populations. 
Barriers to dispersal are nonexistent. Adverse habitat conditions 
increase dispersal rates. Three explanations are proposed for the high 
dispersal rates of D. nigrospiracula First, immature adults may be 
more mobile than mature flies. Second, dispersal may be increased 
by food stress. If so, baited studies, which considerably enrich the 
environment, underestimate dispersal rates in adverse environments. 
Third, dispersal rates are an evolutionary response to habitat predic- 
tability. Those species (such as D. nigrospiracula at cacti) which 
occupy short-lived and widely-spaced habitats are more mobile than 
species (such as D. melanogaster at a garbage dump) which occupy a 
small, rich, constantly renewed habitat. 


46368 Seasonal distribution of black sea bass, Centropristis 
striata, in the Mid-Atlantic Bight with comments on the ecology and 
fisheries of the species. Musick, J.A.; Mercer, L.P. (Virginia Inst. of 
Marine Science, Gloucester Point). Trans. Am. Fish. Soc.; 106: No. 1, 
12-24(Jan 1977). 

Black sea bass in the Middle Atlantic Bight spawn in the 
summer, at depths of 18 to 45 m. Young of the year become 
demersal at 13-24 mm total length and enter estuarine nursery 
grounds. In fall black sea bass migrate south and offshore to the 
Chesapeake Bight where the entire population spends the winter. 
Larger and older fish move offshore sooner than do young of the 
year and winter in deeper water (73-165 m). Black sea bass may 
tolerate temperatures as low as 6C but are captured in larger 
numbers and more frequently in waters 9C and above. In the spring 
sea bass migrate inshore and to the north; adults to their coastal 
spawning areas, juveniles to estuarine nursery areas (including lower 
Chesapeake Bay). In recent years, the commercial catch per effort of 
sea bass has dropped and the fishery lands fewer large and medium 
size fish. Concurrently domestic trawling effort has decreased some- 
what whereas effort by the recreational, foreign trawl, and pot 
fisheries has increased. Black sea bass appear to be overharvested. 
Because sea bass are incompletely metagonous, protogynous her- 
maphrodites, heavy fishing pressure may cause the sex ratio of the 
population to so favor females that the number of remaining males 
may not be sufficient to sustain adequate reproduction. Conversely, 
behavioral interactions among individuals in the population may act 
homeostatically to initiate sex reversal, thus maintaining a relatively 
constant (though skewed) sex ratio in the population. It is necessary 
to understand the mechanisms controlling sex reversal in black sea 
bass before the effects of fishing pressure on the population can be 
evaluated. 


46369 Response of a cotton rat population to increased density. 
Bigler, W.J. (Dept. of Health and Rehabilitative Services, Tallahas- 
see); Lebetkin, E.H.; Cumbie, P.M.; Cook, A.G.; Meginnis, W.G. 
Am. Midl. Nat.; 97: No. 1, 10-17(Jan 1977). 

Experiments were conducted in old-field enclosures to define 
some of the responses of a confined, nonreproducing cotton rat 
population to increases in density. Successive groups of alien animals 
were randomly added to a monitored resident population on two 
occasions. Aliens exhibited high rates of mortality and weight loss. 
The alien males were particularly affected, only 18 percent surviving 
the experiment. Residents could not be accounted for by trapping as 
easily as aliens. Residents concentrated in discrete areas of preferred 
habitat yet ranged over the entire enclosure, while aliens stayed in 
heavy ground cover close to the walls. Analysis of the average 
distance between captures of each group on a daily basis revealed 
increases in resident movements and corresponding decreases in 
alien movements. Changes in spatial distribution, movement patterns, 
sex ratio and rats of mortality due to trap deaths and predation in the 
alien groups reflected behavioral interactions that operate as a form 
of social exclusion. 
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REFER ALSO TO CITATION(S) 46290, 46341, 46432, 46433, 
46434, 46452, 46453, 46454, 46473, 46513, 46514, 46522, 46543, 
46649, 46650, 46653, 46678, 46721 


46370 (CONF-770308—1) Internal and higher-order structure of 
chromatin nu bodies. Olins, D.E. (Oak Ridge National Lab., Tenn. 
pe 1977. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/ 
AOl. 
From ICN-UCLA symposium on molecular and cellular biol- 
aaaaaee Colorado, United States of America (USA) (7 Mar 


Based upon current biophysical data (including recent laser- 
Raman studies) of isolated nu bodies and inner histones, we have 
proposed that the chromatin subunit consists of a DNA-rich outer 
domain surrounding a protein core composed of a-helical-rich his- 
tone globular regions, close-packed with dihedral point-group sym- 
metry. Analysis of the effects of urea on isolated nu bodies suggest 
that these two domains respond differently: the DNA-rich Shell 
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exhibits noncooperative destabilization; the protein core undergoes 
cooperative destabilization. This differential response of the two 
regions of a nu body to a simple chemical perturbant (i.e., urea) may 
furnish a model for the conformational differences in nu bodies 

tulated for active chromatin. Nu bodies are believed to organize 
into 20-30 nm higher-order fibers in condensed regions of chromatin. 
However, the = of subunits in these thick fibers has recently 
been seriously challenged. Evidence from our laboratory, presented 
here, confirms that the 20-30 nm chromatin fibers consists of a close- 
packing of nu bodies. The chromatin subunits, therefore, retain their 
integrity within the higher-order fibers. 


46371 (COO—2451-3) Synthesis and biological incorporation of 
icons into macromolecules for NMR study. Progress report, June 1, 
1976—May 31, 1977. Grant, D.M. (Utah Univ., Salt Lake City 
(USA)). Feb 1977. Contract EY-76-S-02-2451. 22p. Dep. NTIS, PC 
A02/MF A011. == 

Progress is reported on methods to synthesize novel 'C- 
labeled materials for incorporation into macromolecules. Gram 
quantities (9 grams) of labeled uracil have been synthesized and 
incorporated, by means of a mutant bacterial strain into t-RNA. The 
bulk t-RNA has been isolated, purified, and carbon-13 T; studies 
completed. Work now in progress is directed towards the produc- 
tion of greater quantities of t-RNA from E. coli instead of Salmonel- 
la and the ultimate isolation of individual t-RNA molecules. 


46372 (RLO—2225-T 19-39) Progress report, July 1, 1975—May 
1, 1976. Cleland, R.E. (Washington Univ., Seattle (USA). Dept. of 


Botany). 1976. Contract EY-76-S-06-2225-019,039. 3lp. Dep. NTIS, 
PC A03/MF 
Progress is reported on studies of the mechanisms of plant cell 
gre stimulation by the growth hormones, auxin or fusicoccin. 
e roles of ATPase and hydrogen ions in stimulating the effects of 
at hormones on elongation of oat root cells are discussed. 


46373 (UCLA—12-1082, 13-20) Brain alpha oxidation 
system. Mead, J.F.; Hare, R.S.; Stein, R.A. 1976. 

In Annual progress report for period ending June 30, 1976. 

Studies on membrane biosynthesis and properties included the 
following: the brain alpha oxidation system; metabolism of lipids in 
the brain; elongation of brain fatty acids; and use of a model system 
to study the autoxidation of membrane lipids and their protection by 
anti-oxidants. (HLW) 


46374 (UCLA— 12-1082, pp 22-23) Effects of atmospheric pol- 
lutants on lipids. Howton, D.R. 1976. 

In Annual progress report for period ending June 30, 1976. 

Studies on effects of atmospheric pollutants on lipids empha- 
sized effects of nitrogen dioxide on olefinic centers of alveolar fluid 
surfactant lipids. The finding that NO2 attacks a-tocopherol much 
more avidly than olefinic fatty esters indicates that the autoxidation 
enhancing effects of this atmospheric pollutant may be greatly 
magnified by destruction of native antioxidants that normally sup- 
press the extensiveness of such lipid oxidation. (HLW) 


46375 (UCLA—12-1082, pp 24-28) O2 dependent 
and hydroxylations of long alkyl! chains: tion, 
mechanisms. Fulco, A.J.; Fujii, D.K.; Chen, S.L. 1976. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported on the following research projects: tem- 
perature- mediated hyperinduction and modulation of fatty acid 
desaturation in bacilli membranes; and characterization, enzymology, 
and specificity of partially purified alkyl-chain w-2 hydroxylase from 
Bacillus megaterium. (HLW) 


46376 (UCLA—12-1082, pp 24-28) Lipid composition, function 
and metabolism in marine organisms. Nevenzel, J.C. 1976. 

In Annual progress report for period ending June 30, 1976. 

The major achievement of the Aquatic Biochemistry section 
was the establishment of the central role of wax esters in the energy 
budget of cold water marine environments. Studies on wax esters in 
the bioenergetics of marine ecosystems showed that wax esters are 
biosynthesized by most marine animals and are not dietary residues 
originating from a few organisms and passed along the food web 
unchanged. (HLW) 


46377 (UCLA—12-1082, pp 32-40) Specific 
and proteins. de Vellis, J.; Kukes, G.; Elul, R. 1976. 
In Annual progress report for period ending June 30, 1976. 
Progress is reported on the following research projects: ionic 
basis of the membrane potential in a rat glial cell line; biochemical 
properties of human neuroblastoma cells; mobility of membrane 
components during exocytosis; a linked active transport system for 
Na* and K* in a glial cell line; purification properties of 
hosphodiesterase; adenyl cyclase and membrane purification of 
Cet cells; heart cell lipo-protein lipase; chromatin structure; ra- 
dioimmunoassay for brain GPDH and its regulation; ultrastructural 
localization of GPDH in the nervous system; radioimmunoassay for 
prostatic acid phosphatase; and studies on cell fusion. (HLW) 


structure 
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46378 bt ne 91-93) Analytical techniques. Alex- 
ander, G.V.; McAnulty, L.T. ” 1996. 
In Annual progress report for period ending June 30, 1976. 
Optical emission spectroscopy was conducted on 20,000 bio- 
logical specimens for metallic trace elements. Determinations of **C 
in biolo _ tissues were made by charged particle activation, and 
carrier-free ‘°° was isolated from proton irradiated '**Te. (SFL) 


46379 Peng cathe 181) Reproductive tract fluid pro- 
teins and their Noske, I.G.; Gos- 
wami, A.K.; Kay E197 E. 1976. 

In Annual progress report for period ending June 30, 1976. 

A glycoprotein was isolated from rabbit oviduct fluid and a 
similar protein was identified in human sources. Differential re- 
sponses of this protein to estro, testosterone, progesterone, and 
cortisol were investigated. (HLW) 


46380 A23187 and red cells: changes in erry K*, Mg”, 
Ca**, and ATP. Kirkpatrick, F.H.; Hillman, D.G.; La Celle, P.L. 
(Univ. of Rochester, . Experientia; 31: 653-654(1975). 
A23187 allows red cells to accumulate Ca” and become 
ils. Excess Mg** does not make cells rigid. A23187 also causes K* 
lux, even the absence of added calcium. 


46381 Synthesis of [6-°H]-1a-hydroxyvitamin Ds; and its metabo- 
lism in vivo to [*H)]-1,25-dihydroxyvitamin D3. Holick, M.F.; Holick, 
S.A.; Tavela, T.; Gallagher, B.; Schnoes, H.K.; DeLuca, H.F. (Univ. 
of Wisconsin, Madison). Science; 190: 576-578(7 Nov 1975). 

[6-*H]-la-Hydroxyvitamin D3; was chemically synthesized 
and its full biological activity and radiochemical purity were demon- 
strated. With the use of this preparation it has been possible to 
demonstrate in vivo that in rats the [6-*H]-la-hydroxyvitamin Ds is 
converted to [6-°H]-la,25-dihydroxyvitamin Ds, the natural hor- 
mone. In fact, in the intestine and bone of rats given 32 picomoles of 
[6-*H]-la-hydroxyvitamin Ds each day for 6 days, more than 80 
percent of the lipid-soluble radioactivity exists as [6-°H)-la,25- 
dihydroxyvitamin Ds, a finding that suggests that much of the 
biological effectiveness of la-hydroxyvitamin Ds is due to its con- 
version to 1a,25-dihydroxyvitamin Ds. 


synthesized during 
hydroxyurea treatment of Chinese hamster cells. Walters, R.A.; 


Tobey, R.A.; Hildebrand, C.E. (Los Alamos Scientific Lab., NM). 
Biochim. Biophys. Acta; 447: 36-44(1976). 

We have previously presented evidence that hydroxyurea 
treatment of synchronized G; Chinese hamster cells did not prevent 
the entry of cells into the DNA synthetic period but that the DNA 
synthesized during this period (in which total DNA synthesis was 
severely depressed) was quite small. In view of the reported effects 
of hydroxyurea on deoxyribonucleoside metabolism and possible 
relationship to control of DNA replication we examined the fate of 
DNA synthesized during and shortly after hydroxyurea treatment to 
determine if this DNA exhibited any kinetic behavior which might 
be an indicator of aberrant synthesis. We found that, upon hydrox- 
yurea removal, DNA grew at a linear rate of 0.98 +— 0.12 . 10° 
dalton/min (0.98 +- 0.12 um/min) for about 2.3 h. Beginning at 2.3 
h, DNA with a molecular w -_ approx. 1.4 . 10° was very rapidly 
integrated into bulk DNA of greater than or equal to 3.5 . 10° 
daltons. The apparent growth rate of the 1.4 . 10° dalton DNA was 
approx. 10.6 m/min. The data suggest that, at least for this DNA, 
joining into bulk DNA required one-third to one-half of the S 
to begin and, once begun, occurred very rapidly. The possibility of 
integration of replicon clusters is considered. 


46383 Effect of 2 MHz ultrasound on DNA, RNA, and protein 
vino, V.; Allen, D.; Jensen, S. (Univ. of Rochester, NY). Int. J. 
Radiat. Biol.; 30: No. 3, 217-222(1976). 

The amounts of DNA, RNA and protein synthesis were 

determined in Pisum sativum root meristem cells at various times 
after a 1 min exposure to 1 MHz ultrasound at a power density of 30 
W/cm? Immediate depressions in all three macromolecular synthe- 
ses occurred after sonication, followed by an apparent recovery 
several hours later. These events appear to correlate in time with the 
subsequent reduction and recovery in mitotic index in Pisum sativum 
root meristem cells exposed to 2 MHz ultrasound. 
46384 Electron microscopic analysis of mitochondrial DNA se- 
quences from petite and grande yeast. Locker, J.; Rabinowitz, M. 
(Univ. of Chicago). pp 313-324 of In Genetic function of mitochon- 
drial DNA. Saccone, C.; Kroon, A.M. (eds.). Amsterdam; Elsevier/ 
North-Holland Biomedical Press (1976). 

By isolating DNA directly from protoplasts in the presence of 
high concentrations of KCN and EDTA, and by purifying mtDNA 
by multiple rounds of CsCl isopycnic centrifugation, we have been 
able to obtain small quantities of grande and petite DNA with 
average lengths of 7 to 9 » as duplex molecules, and 5 to 7 pw as 

randed molecules. the bulk of the DNA is linear 
of random length, mtDNA prepared from each of 9 petite 
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strains contained a relatively small proportion of circular molecules, 
which were never observed in grande mtDNA. Size analysis indicat- 
ed that 7 of the 9 petite strains had mtDNA circles which conformed 
entirely or predominantly to a simple oligomeric size series. The 
= 2 strains also had circles of unique size, but they conformed to 
tiple oligomeric series. For the 7 strains with unique circle 
popu tions, it was found that there was a direct linear correlation 
ween the circle monomer length and the kinetic complexity, and 
that this linear ae could be extrapolated to indicate that the 
— genome corresponded to a 25 p circle. Rare 25 yp circles had 
observed by H Sdleubors et al., but never in our preparations. 
This linear relationship between kinetic complexity of the total 
mtDNA and the length of a small subpopulation of circles strongly 
indicated that both consisted of the same DNA A sequence. 


46385 Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells. Walters, R.A.; 

Tobey, R.A.; Hildebrand, C.E. (Los Alamos Scientific Lab., NM). 
Biochim. Biophys. Acta; 447: 36-44(1976). 

We have er ae presented evidence that hydroxyurea 
treatment of synchronized G; Chinese hamster cells did not prevent 
the entry of cells into the DNA synthetic period but that the DNA 
synthesized during this period (in which total DNA synthesis was 
severely depressed) was quite small. In view of the reported effects 
of hydroxyurea on deoxyribonucleoside metabolism and a possible 
relationship to control of DNA replication we examined the fate of 
DNA synthesized during and shortly after hydroxyurea treatment to 
determine if this DNA exhibited any kinetic behavior which might 
be an indicator of aberrant synthesis. We found that, upon hydrox- 
yurea removal, DNA grew at a linear rate of 0.98 +- 0.12 . 10° 
dalton/min (0.98 +- 0.12 m/min) for about 2.3 h. Beginning at 2.3 
h, DNA with a molecular weight approx. 1.4 . 10° was very rapidly 
integrated into bulk DNA of greater than or equal to 3.5 . 10° 
daltons. The apparent growth rate of the 1.4 . 10°-dalton DNA was 
approx. 10.6 m/min. The data suggest that, at least for this DNA, 
joining into bulk DNA required one-third to one-half of the S period 
to begin and, once begun, occurred very rapidly. The possibility of 
integration of replicon clusters is considered. 


46386 Undermethylated transfer RNA does not support phage 
RNA-directed in vitro protein synthesis. Stulberg, M.P.; Sutton, M.; 
Isham, K.R. (Oak Ridge National Lab., TN). Biochim. Biophys. Acta; 
435: 251-257(1976). 

A cell-free, protein synthesis system from Escherichia coli 
Q13 was depleted of mRNA and tRNA so that restoration of 
maximum activity was dependent on the addition of these compo- 
nents. Protein synthesis, directed by either MS2 or Qbeta phage 
RNA, was stimulated significantly by the addition of normal tRNA 
from either E. coli Q13 or B. In contrast, undermethylated tRNA 
from methionine-starved E. coli RC/sup rel/ did not cause this 
stimulation. It is concluded that undermethylated tRNA lacks suffi- 
cient base modifications to function in protein synthesis. 


46387 Isolation and structure determination of the m 
chaetoglobosin C: a new [13] eytoch cytochalasin. Springer, J.P. (Ames Lab., 
IA); Clardy, J.; Wells, J.M.; Cole, R.J.; Kirksey, J.W.; Macfarlane, 
R.D.; Torgerson, D.F. Tetrahedron Lett.; No. 17, 1355-1358(1976). 

Five isolates were taken of the fungus Penicillium aurantio- 
virens originally found on weevil infested pecans. The fungus was 
cultured on shredded wheat medium and the mycelium gas extracted 
with chloroform. The crude toxin was crystallized from ethyl ace- 
tate and ***Cf-plasma desorption mass spectrometry combined with 
microanalysis indicated the formula was Cs2Hss6N2O;. The com- 
pound can be described as a cytochalasin containing a 10 (indol-3-yl) 
group. (HLW) 


46388 DNA replication in Chinese hamster ovary cells made 
to nucleotides by Tween-80 treatment. Billen, D.; Olson, 
A.C. (Oak Ridge National Lab., TN). J. Cell Biol.; 69: 732-736(1976). 

We have developed a method for permeabilizing CHO cells 
to nucleotides under conditions which allow most cells to remain 
viable. Permeabilized cells can carry out ATP-dependent, semicon- 
servative synthesis of DNA. The data are consistent with the con- 
tinuation of DNA synthesis in those cells in S phase at the time of 
treatment, possibly limited to completion of replicon synthesis with- 
out new initiations. 


46389 Abscisic acid transpiration, and stomatal conduc- 
tance as related to leaf age in plants Xanthium strumarium L. 
Raschke, K.; Zeevaart, J.A.D. (Michigan State Univ., East Lansing). 
Plant Physiol.; 58: 469-174(1976). 

Among the four uppermost leaves of house-grown 
plants of Xanthium strumarium L., the content of abscisic acid per 
unit fresh or dry weight was highest in the youngest leaf and 
decreased gradually with increasing age of the leaves. Expressed per 
leaf, the second youngest leaf was richest in ABA; the amount of 
ABA per leaf declined only slightly as the leaves expanded. Tran- 

tion and stomatal conductance were negatively correlated with 
ABA concentration in the leaves; the youngest leaf lost the least 
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amount of water. This correlation was always very good if the 
youngest leaf was compared with the older leaves but not always 

ood among the older leaves. Since stomatal sensitivity to exogenous 
+-)-ABA was the same in leaves of all four age groups ABA may 
be in at least two compartments in the leaf, one of which is isolated 
from the guard cells. The ability to synthesize ABA in response to 
wilting or chilling was strongly expressed in young leaves and 
declined with leaf age. There was no difference between leaves in 
their content of the metabolites of ABA, phaseic, and dihydropha- 
seic acid, expressed per unit weight. 


46390 New aldehyde dehydrogenase isozymes in chemically in- 
duced liver tumors in the rat. Feinstein, R.N.; Fry, R.J.M.; Cameron, 
E.C.; Peraino, C.; Morris, H.P. (Argonne National Lab., IL). Proc. 
Soc. Exp. Biol. Med.; 152: 463-468(1976). 

All liver tumors induced in rats by acetylaminofluorene 
(AAF) or dimethylaminoazobenzene (DAB), but only one out of 29 
tumors induced by ethionine, exhibited new isozymes of aldehyde 
dehydrogenase. These new isozymes, which differed from those of 
normal liver with regard to activity, pl, stability, cellular distribu- 
tion, and coenzyme specificity, were not found in fetal or regenerat- 
ing rat liver, nor -in spontaneous liver tumors of the mouse or 
mastomys, nor in several other tumors appearing in rats bearing 
AAF-induced liver tumors, nor in any of several transplanted Morris 
hepatomas. The activity of the new isozymes did not correlate with 
histological criteria of differentiation, and the new forms were 
sometimes detectable in the liver of AAF-fed rats in areas where no 
tumor was macroscopically or histologically visible. 


46391 Reaction kinetics for positive charge accumulation on the 
water side of chloroplast photosystem II. Babcock, G.T. (Rice Univ., 
Houston, TX); Blankenship, R.E.; Sauer, K. FEBS (Fed. Eur. Bio- 
chem. Soc.) Lett.; 61: No. 2, 286-289(Jan 1976). 

We have used ey Y~ chloroplasts to measure the time 
course for the reaction Z* + S/sub n/ yields Z + S/sub n+1/ for 
each of the first 4 flashes. Results are compatible with the oxygen 
evolution and fluorescence data and suggest that the rate (k/sub n/of 
hole transfer from Z* to the S manifold decreased as the number of 
positive charges accumulated in the S enzyme increases. 


46392 Transcription of circular, single-stranded DNA by maize 
RNA polymerase II. Gardner, C.O. Jr.; Achey, P.; Mans, R.J. (Univ. 
of Florida, Gainesville). FEBS (Fed. Eur. Biochem. Soc.) Lett.; 63: 
No. 1, 205-208(Mar 1976). 

All the phix174 DNA present in a reaction mixture served as 
template for transcription by maize RNA polymerase II. The DNA 
was predominantly circular and no conversion to linear strands 
occurred with transcription. Therefore, maize RNA polymerase II, 
like calf thymus RNA polymerases A and B, initiates RNA synthesis 
within internal deoxynucleotide sequences. We also found that linear 
and circular single-stranded DNAs were transcribed with the same 
efficiency. It is reported that single-strand breaks in native DNA 
(which facilitate local denaturation) stimulate initiation by eukaryo- 
tic polymerases, while nicking of superhelical DNA (thus eliminat- 
— the loosely base-paired regions reported to be initiation sites) 
inhibits transcription. These three observations suggest that in vitro 
initiation sites for eukaryotic RNA polymerases on all templates are 
locally denatured or loosely base-paired regions of the DNA, rather 
than nicks or ends of DNA molecules. 


46393 Induction of furano-terpene production and formation of 
the enzyme system from mevalonate to isopentenyl pyrophosphate in 
sweet potato root tissue injured by Ceratocystis fimbriata and by toxic 
chemicals. Oba, K.; Tatematsu, H.; Yamashita, K.; Uritani, I. 
(Nagoya Univ., Japan). Plant Physiol; 58: No. 1, 51-56(Jul 1976). 

When sweet potato (Ipomoea batatas) root tissue was infected 
by Ceratocystis fimbriata, activity of the enzyme system from meva- 
lonate to  isopentenyl pyrophosphate, especially of 
pyrophosphomevalonate decarboxylase (EC 4.1.1.33), was increased 
in the noninfected tissue adjacent to the infected region, preceding 
the furano-terpene production in the infected region. Cutting and 
incubation of sweet potato slices did not produce furano-terpenes, 
and only slightly increased the activity of the enzyme system from 
mevalonate to isopentenyl pyrophosphate. The enzymic activity in 
diseased tissue was localized in the soluble fraction, and was higher 
in the tissue from the surface to a depth of about 5 mm with gradual 
decrease toward the inner part. Mercuric chloride (0.1%, w/v) and 
sodium dodecy] sulfate (1.0%, w/v) were utilized as model inducers 
of furano-ierpenes and pyrophosphomevalonate decarboxylase. The 
mercuric chloride- or sodium dodecy] sulfate-induced response was 
inhibited by administration of cycloheximide to the discs together 
with the inducer immediately after disc preparation. When cyclohex- 
imide or blasticidin S was applied together with the inducer, to the 
discs 9 hours or more after disc preparation, the induction was not 
inhibited but rather stimulated. 


46394 Possible origin for insoluble organic (kerogen) debris in 
sediments from insoluble cell-wall materials of algae and bacteria. 
Philp, R.P. (Univ. of California, Berkeley). Nature (Londen); 262: 
No. 5564, 134-136(8 Jul 1976). 
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Degradation studies were conducted on pure cultures of blue- 


green and green algae and bacteria to determine whether the types 
of degradation products would be comparable to those previously 
obtained from degradation of ancient kerogens known to be of algal 
origin. Degradation studies were also carried out on insoluble organ- 
ic residues from cultures of algae and bacteria. Elemental analyses of 
residues are tabulated. Possible origins of degradation products from 
chlorophyll and from cellular macromolecules are discussed. (HLW) 


Optically detected zero-field triplet state magnetic reso- 
nance in bacteria. Clarke, R.H.; Connors, R.E. 
(Boston Univ.). Chem. Phys. Lett.; 42: No. 1, 69-72(15 Aug 1976). 

Triplet state transitions of the photosynthetic bacteria Rhodo- 
spirillum rubrum, Rhodopseudomonas spheroides and Chromatium 
vinosum in chemically reduced preparations have been observed b: 
zero-field optical detection of magnetic resonance at 2K. For eac 
bacterial preparation two sharp, structureless, zero-field EPR transi- 
tions were aunrees as microwave-induced decreases in the fluores- 
cence intensity of the frozen cellular preparations. The depopulating 
rate constants for the spin sublevels of the triplet states observed in 
R. rubrum and R. spheroides were also measured. The similarities of 
the triplet state frequencies, spectral features and intersystem cross- 
ing rates suggest a common structure for the reaction centers in the 
photosynthetic bacteria. 


46396 In vitro activation of a galactosyl transferase involved in 
the osmotic regulation of Ochromonas. Kauss, H.; Quader, H. (Univ., 
— Germany). Plant Physiol.; 58: No. 3, 295-298(Sep 
1976). 

Osmotic regulation in the flagellate Ochromonas malhamensis 
Pringsheim is mainly mediated by fluctuations in the pool size of a- 
galactosyl-(1 yields 1)-glycerol (isofloridoside). A regulated key 
enzyme of isofloridoside metabolism is the galactosyl transferase 
producing isofloridoside phosphate. The activity of this enzyme in 
crude extracts can be increased 5- to 20-fold by incubation at pH 6. 
The activation occurs in a reaction with a Qio of 1.5 to 3 and is 
dependent on time and pH value. Inactivation of the activated form 
of the enzyme is also time-dependent, and is minimal at the pH value 
at which activation is optimal. The data suggest a regulation of the 
enzyme by chemical modification due to the action of auxiliary 
enzymes. (auth) 


46397 Lettuce seed germination. Modulation of pregermination 
protein synthesis by gibberellic acid, abscisic acid, and 

Fountain, D.W.; Bewley, J.D. (Univ. of Calgary, Alberta). Plant 
Physiol.; 58: No. 4, 530-536(Oct 1976). 

Protein synthesis in gibberellin-treated lettuce (Lactuca 
sativa) seeds has been studied during the lag phase between the 
ba gen of imbibition and the first signs of radicle protrusion. 
When compared to the water-imbibed controls, both polyribosome 
populations and radioactive leucine incorporation into protein in- 
crease in the embryos of GAs-induced seeds early in the imbibition 
period. Since these results are contradictory to previously published 
studies, the reasons for the differences are outlined and various 
alternative possibilities eliminated. The protocol for protein extrac- 
tion, particularly the speed at which the supernatant from the seed 
homogenate is cleared, is important for demonstrating the GAs- 
mediated changes. Embryos maintained in the dormant state by 
abscisic acid still conduct considerable amounts of protein synthesis, 
and this is enhanced by concentrations of 6-benzylaminopurine 
which also promote germination. Therefore, the actions of GAs, 
abscisic acid, and cytokinin on lettuce seed germination are mediat- 
ed, directly or indirectly, via protein synthesis. 


46398 Cytotoxic effects of the herbicide 3-amino-1,2,4-triazole on 
daphnia pulex (crustacea: cladocera). Schultz, T.W.; Kennedy, J.R. 
oe of Tennessee, Knoxville). Biol. Bull; 151: No. 2, 370-385(Oct 

Zero to 24 hour old specimens of Daphnia were ex to 
10 ppM 3-amino-1,2,4-triazole at 24°C until immobilized. The most 
consistent alteration in cell structure was expressed by the mitochon- 
dria, especially those of muscle fibers. Not all muscle cells within a 
single animal nor all mitochondria within a single cell were affected 
equally. The most common alteration observed was folding of the 
outer membrane. This was accompanied by organelle swelling and a 
reduction in electron density of the ground matrix and number of 
cristae. In addition other cytotoxic effects were observed. These 
included general tissue swelling, disarrangement of myofilaments 
and dissociation of membranes. Mobile 0 to 24 hr old daphnids 
which were exposed to the herbicide for up to 15 hr showed no cell 
or organelle damage regardless of length of exposure. Data from 
acute static experiments suggest that the time of immobility is closely 
related to molt for 0 to 24 hr juveniles. 


46399 Platelet function studies in dogs with cyclic hematopoiesis. 
Reese, M.E. Jr.; McDonald, T.P.; Jones, J.B. (Univ. of Tennessee, 
mm Proc. Soc. Exp. Biol. Med.; 153: No. 2, 324-329(Nov 
" Platelet adhesiveness, platelet clot retraction and fibri 
determinations were made on dogs with cyclic hematopoiesis ( 
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dogs cured of CH disease via bone marrow transplantation, and 
normal dogs. Platelet adhesiveness and clot retraction values in CH 
= were below normal values throughout the cycle and were not 

enced by neutropenic episodes. However, these platelet func- 
tions were normal in CH dogs transplanted with normal marrow. 
Fibrinogen values of CH dogs did fluctuate with the neutrophil 
cycle, but were continually elevated when compared to either 
normal dogs or CH _ transplanted with normal marrow. By use 
of platelets and plasma from normal, CH, and transplant-CH dogs, it 
was shown that plasma from either normal dogs or CH dogs 
transplanted with normal marrow corrected the CH dogs’ platelet 
clot retraction defect. These studies indicate that a plasma factor is 
involved in the decreased platelet function of CH dogs; furthermore, 
the plasma factor may be fibrinogen. 


46400 Canine cyclic hematopoiesis: platelet size and thrombo- 
poietin level in caution to platelet count. McDonald, T.P.; Clift, R.; 
Jones, J.B. (Univ. of Tennessee, Knoxville). Proc. Soc. "Exp. Biol. 
Med.; 153: No. 3, 424-428(Dec 1976). 

Platelet size, platelet count, and thrombopoietin levels in 
plasma fractions were determined in cyclic hematopoietic (CH) 
dogs. Results show that platelet sizes varied inversely with platelet 
counts of CH dogs; significantly elevated levels of thrombopoietin 
were found in fractions of plasma from CH dogs at the beginning of 
active thrombopoiesis. These dogs serve as a useful model for 
studying cycling thrombopoiesis in man. 


46401 Effects of vanadium pentoxide on the incorporation of (2- 
14C)-acetate into fungal lipids. Anekwe, G.E. (Univ. of Lagos, Nige- 
ria). Physiol. Plant.; 38: No. 4, 305-306(15 Dec 1976). 

Mycelia of Glomerella cingulata grown in the presence of 
vanadium pentoxide (V2Os), incorporated many times less (2-"*C)- 
acetate into their lipids than mycelia of the same organism grown in 
the absence of V2Os. All neutral and polar lipid fractions investigat- 
ed were affected. These data suggested that V2O; depressed lipid 
biosynthesis in G. cingulata. 


46402 Crystal and molecular structure of carbamate insecticides. 
III. Methomyl. Takusagawa, F.; Jacobson, R.A. (Ames Lab., IA). J. 
Agric. Food Chem.; 25: No. 3, 577-581(1977). 
The crystal and molecular structure of methomy! (S-methy] 
has been determined by 
three-dimensional x-ray analysis. It crystallizes in the monoclinic 
oe group P2;/n with cell dimensions a = 13.996 (6), b = 9.678 
(3), c = 6.096 (2) A, and B = 91.45 (4)°. The structure was solved 
by the heavy-atom technique and refined by full-matrix least-squares 
procedures to a final discrepancy factor R = 0.054 for 888 observed 
reflections. The molecule is approximately planar, and the moieties 
are weakly hydrogen bonded to one another along the b direction. 
The C-O single bond length was found to be somewhat lengthened 
(1.371 A) relative to the equivalent distance found in carboxylic 
acids. Comparison of the general features of the carbamate group in 
methomyl, aldicarb, and Mesurol suggest a possible correlation of 
both C-O single bond distance and angle opposite the doubly bonded 
oxygen with LDso values. Results of CNDO molecular orbital 
calculations are also given for these three carbamate insecticides. 


of organophosphorus in- 
. Fospirate Z .G.; Jacobson, R.A. (Ames 
Lab., IA). J. Agric. Food Chem.; 25: No. 3, 582- 587(1977). 

The crystal and molecular structure of fospirate [dimethyl 
3,5 ‘Guido phosphate, (HsCO),P(O0)OC; NHCls, mono- 
clinic, P2:/c, a = 12.267 (5), b = 8.685 (1), c = 14.102 (6) A, B = 
126.62 (3)°, Z = 4, Mo Ka radiation] has been determined by three- 
dimensional x-ray analysis. The structure was solved by convention- 
al Patterson and Fourier techniques to a final discrepancy index R = 
0.062 for 1104 observed reflections (Fo greater than 2.5 sigma(Fo)). 
The phosphorus-meta hydrogen distance of 5.79 A is within the 
range of literature values cited for the intramolecular active site- 

tion distance for insect acetylcholinesterase (AChE), yet is 
well outside that for mammalian AChE. CNDO molecular orbital 
calculations are presented to correlate the solid state structure to a 
probable in vivo model. 


46404 Crystal and molecular structure of organophosphorus in- 
secticides. VI. Amidithion. Rohrbaugh, W.J.; Jacobson, R.A. (Ames 
Lab., IA). J. Agric. Food Chem.; 25: No. 3, 588-591(1977). 

The crystal and molecular structure of amidithion (O,O- 
dimethyl phosphorodith- 
ioate), (CHsO)2P(S)SCH2C(O)NHC2H,OCHs, has been determined 
by three-dimensional x-ray analysis. The compound crystallizes in 
the monoclinic space group P2;/c with a = 10.975 (3), b = 9.335 
(2), ¢ = 13.702 (4) A, and B = 102.84 (4)° with Z = 4. Graphite- 
monoc’ Scania’ Mo Ka radiation (lambday = 0.70954 A) was used 
for measurement of diffraction data. The structure was solved via 
direct methods and refined by a full-matrix least-squares procedure 
to a final discrepancy index of 0.066. The atoms with greatest 
residual positive charge, as determined by a CNDO molecular 
orbital calculation are, in addition to the phosphorus, the carbonyl 


carbon and the amide hydrogen. The distance from phosphorus to 
either atom, 3.91 (1) or 4.24 (2) A, respectively, is significantly 
shorter than the accepted anionic-esteratic site separation in mamma- 
lian acetylcholinesterase and may account for the lower toxicity of 
amidithion as com! with azinphosmethyl. The par‘ial charge on 
Phosphorus was found to be similar to that in azinphos-methyl, 
+ 1.063 vs. +1.041 e, respectively. Intramolecular interactions ap- 
a to be slight. 


Interactions of lead and calcium on the synaptosomal 
= of and choline. Silbergeld, E.K. (National Inst. of 
Neurological and Communicative Disorders and Stroke, Bethesda, 
MD). Life Sci.; 20: No. 2, 309-318(15 Jan 1977). 

Exposure of rodents to lead in vivo has been associated with 
alterations in cholinergic and dopaminergic neurotransmission in the 
CNS. These effects have been hypothesized to result from competi- 
tive interactions between lead and calcium at sites involved in uptake 
and release of neurotransmitters and their precursors. These experi- 

ments reproduced the in vivo observations by in vitro exposure of 
crude synaptosomal suspensions to lead. Lead-induced inhibition of 
= affinity choline uptake was mimicked by reduced in vitro 
icium concentrations, which suggests that lead’s effects on cholin- 
ergic function are explainable by the lead-calcium hypothesis. How- 
ever, inhibition of dopamine uptake was produced only by lead and 
not by reduced calcium; further additions of calcium did not reverse 
lead-induced effects on dopamine uptake. Increased calcium concen- 
trations were shown to increase the release of dopamine; lead in the 
presence of normal calcium concentration did not affect dopamine 
release. However, more dopamine was released when increased 
calcium was combined with exposure to | x 10~‘ lead. This effect 
may have resulted from lead’s ability to increase the uptake of 
calcium by synaptosomes. Thus, the interactions between lead and 
calcium appear to differ in terms of effects on cholinergic and 
dopaminergic function; in the former, the results suggest a competi- 
tive interaction similar to that shown functionally at peripheral 
cholinergic sites; in the latter, a different role for calcium is hypoth- 
esized which may account for the different effects of lead. 


46406 Rapid hormone-induced hyperpolarization of the oat co- 
leoptile transmembrane potential. Cleland, R.E.; Prins, H.B.A.; 

Harper, J.R.; Higinbctham, N. (Washington State Univ., Pullman). 
Plant Physiol.; 59: No. 3, 395-397(Mar 1977). 

The effects of the plant growth substances indoleacetic acid 
(IAA) and fusicoccin on the transmembrane potential of Avena 
coleoptile cells (at 27 to 29°C) were studied. Fusicoccin caused 
hyperpolarization of the membrane potential which started after a 
lag of less than 20 seconds, and which on average reached -49 mv at 
an external K* concentration of 1 mM and -75 mv at 0.1 mM K*. 
IAA caused a hyperpolarization of -25 mv starting after a lag of 7 to 
8 minutes. These results suggest that fusicoccin and IAA both 
activate electrogenic H* extrusion. 


46407 Glycoprotein synthesis in plants. I. Role of lipid interme- 
diates. Ericson, M.C.; Delmer, D.P. (Michigan State Univ., East 
Lansing). Plant Physiol; 59: No. 3, 341-347(Mar 1977). 

The enzymic processes involved in glycoprotein synthesis 
have been studied using crude extracts obtained from developing 
cotyledons of Phaseolus vulgaris harvested at the time of active 
deposition of vicilin. Radioactivity from GDP-[{'*C)mannose can be 
incorporated by crude extracts into a single chloroform-methanol- 
soluble product as well as into insoluble product(s). Mannose is the 
sole ‘C-labeled constituent of the lipid. The kinetics of incorpora- 
tion of ™C, as determined by pulse and pulse-chase experiments 
using GDP-['*C]mannose, as well as direct incorporation from 
added ['*C]mannolipid, shows that the mannolipid is an intermediate 
in the synthesis of the insoluble product(s). The characteristics of the 
mannolipid are consistent with it being a mannosyl phosphoryl 
polyprenol. The mannose is apparently attached to the lipid via a 
monophosphate linkage. Of the radioactivity in the insoluble 
product(s), about 20 percent is pronase-digestible during a ‘pulse 
experiment.” After a chase with unlabeled GDP-mannose, about 40 
percent is pronase-digestible; the other 60 percent is as yet uncharac- 
terized. A radioactive product soluble in a mixture of chloroform- 
methanol-H2O can be extracted from the insoluble residue obtained 
during a pulse, but is no longer present after a chase. This product 
may be a lipid oligosaccharide, the final intermediate in glycoprotein 
t nthesis. Data are presented on incorporation from UDP-N- 

['*C]acetylglucosamine into both chloroform-methanol-soluble and - 
insoluble product(s). The results are consistent with an involvement 
of lipid intermediates in the glycosyiation of protein in this system, 
and support the concept that the mechanisms of glycoprotein synthe- 
sis in higher plants are similar to those which have been reported for 
mammalian systems. 


46408 Phosphatidic acid synthesis in castor bean 
Vick, B.; Beevers, H. (Univ. of California, Santa Cruz). Plant Phy- 
siol.; 59: No. 3, 459-463(Mar 1977). 

Enzyme assays on organelles isolated from the endosperm of 
castor bean (Ricinus communis var. Hale) by sucrose density gradi- 
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ent centrifugation showed that palmitoyl-CoA:sn-glycerol 3-phos- 
phate acyltransferase (EC 2.3.1.15) was localized in the membranes 
of the endoplasmic reticulum. Mn” was required for activity, but 
Ca** and Mg” could substitute for Mn” at higher concentrations. 
The apparent Km was 170 uM for sn-glycerol 3-phosphate and 
approximately 8 4M for palmitoyl-CoA. The optimum pH range 
was 7 to 7.5 and the principal reaction product was diacyl-sn- 
glycerol 3-phosphate (phosphatidic acid). Monoacyl-sn-glycerol 3- 
phosphate (lysophosphatidic acid) was not released as a free interme- 
diate in the reaction. The maximum — of the enzyme occurred 
immediately after imbibition, preceding the development of mito- 
chondria and glyoxysomes. 


46409 Soluble peroxidase in heart and skeletal muscle of rat and 
mouse. Gonzalez-Lama, Z.; Feinstein, R.N. (Argonne National Lab., 
IL). Proc. Soc. Exp. Biol. Med.; 154: No. 3, 322-324(Mar 1977). 

Several peroxidase isozymes have been demonstrated in the 
0.25 M sucrose-soluble portion of mouse and rat heart and skeletal 
muscle. Isoelectric focusing on polyacrylamide gel was used to show 
that the peroxidatic activity is not due to hemoglobin, catalase, or 
cytochrome c. No true peroxidase activity was detected in either the 
— or insoluble fraction of mouse liver, kidney, brain, spleen, or 
ung. 


46410 Isolation and comparison of murine luekemia virus-related 
glycoproteins from AKR and New Zealand mice. Kennel, S.J. (Oak 
Ridge National Lab., TN). J. Virol; 22: No. 1, 168-174(Apr 1977). 

The major glycoprotein (gp70) of murine leukemia virus 
occurs free of virus in the serum and body fluids of certain strains of 
mice. These glycoproteins were isolated from New Zealand Black 
mouse (NZB) ascites fluid and from AKR and New Zealand White 
mouse (NZW) serum by immunoaffinity chromatography and were 
compared by immunological tests and peptide mapping. Glycopro- 
teins gp70-NZB and gp70-NZW were indistinguishable by all crite- 
ria tested and were more closely related to gp70 from Moloney 
leukemia virus than was gp70-AKR. 


46411 Influence of pH upon the Warburg effect in isolated intact 
spinach chloroplasts. I. Carbon dioxide photoassimilation and glycolate 
synthesis. Robinson, J.M.; Gibbs, M.; Cotler, D.N. (Brandeis Univ., 
Waltham, MA). Contract E(11-1)-3231. Plant Physiol.; 59: No. 4, 530- 
534(Apr 1977). 

The influence of pH upon the O: inhibition of '*CO2 photoas- 
similation (Warburg effect) was examined in intact spinach (Spinacia 
oleracea) chloroplasts. With conditions which favored the Warburg 
effect, i.e. rate-limiting CO2 and 100 percent Ox, O2 inhibition was 
greater at pH 8.4 to 8.5 than at pH 7.5 to 7.8. At pH 8.5, as compared 
with 7.8, there was an enhanced ™“C-labeling of glycolate, and a 
decrease of isotope in some phosphorylated Calvin cycle interme- 
diates, particularly triose-phosphate. The 'C-labeling of starch was 
also more inhibited by O2 at higher pH. The enhanced synthesis of 
glycolate during ‘CO: assimilation at higher pH resulted in a 
diminution in the level of phosphorylated intermediates of the Calvin 
cycle, and this was apparently a causal factor of the increased 
severity of the Warburg effect. The '*C-labeling profiles have been 
interpreted in terms of a "CO»"-sensitive as well as a "CO,"- 
insensitive mechanism for eng synthesis. Both mechanisms 
functioned optimally at the higher pH and both responded to Ons. 


46412 UDP-glucose: glucan synthetase in developing cotton 
fibers. I. Kinetic and physiological properties. Delmer, D.P.; Hein- 
iger, U.; Kulow, C. (Michigan State Univ., East Lansing). Plant 
Physiol.; 59: No. 4, 713-718(Apr 1977). 
A uridine diphosphate (UDP)-glucose:glucan synthetase can 
be demonstrated in detached cotton fibers (Gossypium hirsutum L.) 
and in an isolated particulate fraction from such fibers. When as- 
sayed with detached fibers, the kinetics of the flucan synthetase 
activity with respect to variation in substrate concentration is com- 
lex and indicates activation of the enzyme by the substrate. Activity 
is stimulated by or and £-linked glucosides; the effect of 
the B-linked glucosides is to shift the range in which substrate 
activation occurs to lower concentrations of UDP-glucose. At con- 
centrations of UDP-glucose below 50 uM, addition of uridine tri- 
phosphate, in addition to B-linked glucoside, results in significant 
stimulation of activity. This effect can be explained by the conver- 
sion of uridine triphosphate to UDP-glucose by UDP-glucose pyro- 
phosphorylase, thereby raising substrate concentration to the activat- 
ing range. In detached fibers, glucan synthetase activity is high at all 
stages of fiber development. The properties of the glucan synthetase 
of the isolated particulate fraction closely resemble those of the 
enzyme assayed in detached fibers; however, in contrast to detached 
fibers, the ability to detect enzyme activity is more dependent on 
fiber age, showing maximal activity between 16 and 18 days pos- 
tanthesis, coincident with the time of rapid onset of secondary wall 
cellulose deposition. 


UDP-glucose: glucan synthetase in developing cotton 

fibers. II. Structure of the reaction product. Heiniger, U.; Delmer, 

-P. (Michigan State Univ., East Lansing). Plant Physiol.; 59: No. 4, 
719-723(Apr 1977). 
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The solubility properties, composition, and structure of the 
radioactive product synthesized from P-['*C]glucose by a highly 
active cotton fiber glucan synthetase have been determined. Product 
obtained under the following three different conditions was ana- 
lyzed: at high and low substrate concentrations by detached fibers, 
and at high substrate concentrations with an isolated particulate 
preparation. The results of acetic and nitric acid digestion, enzyme 
digestion, total acid hydrolyses, periodate oxidation, partial acid 
hydrolyses, and methylation analyses all support the conclusion that 
the product of the glucan synthetase produced under all three assay 
conditions is a linear B-(1 yields 3)-glucan. 


46414 Immunochemistry and polypeptide composition of hepatitis 
B core antigen (HB/sub c/ Ag). Budkowska, A.; Shih, J.W.K.; Gerin, 
J.L. (Oak Ridge National Lab., Rockville, MD). J. Immunol.; 118: 
No. 4, 1300-1305(Apr 1977). 

Core particles were isolated from a nuclear extract of a 
hepatitis B-infected liver, labeled with '°I by using chloramine-T 
and further purified by rate zonal sedimentation on sucrose gradi- 
ents. Iodinated HB/sub c/ Ag was used as a ligand in a sensitive 
double-antibody radioimmunoprecipitation (RIP) assay for antibody 
to HB/sub c/ Ag. The specificity of the RIP reaction was evaluated 
using defined anti-HB/sub c/ sera and paired sera from six well- 
documented cases of hepatitis B infection. The polypeptide composi- 
tion of the iodinated antigen was examined by SDS-polyacrylamide 
gel electrophoresis of solubilized complexes of 1°I-HB/sub c/ Ag 
and anti-HB/sub c/. Two major polypeptides with apparent m.w. of 
17,000 and 35,000 daltons were observed and designated as cP-1 and 
cP-2, respectively. 


46415 RNA-dependent DNA polymerase of avian sarcoma virus 
B77. II. Comparison of the catalytic properties of the a, B2, and aB 
enzyme forms. Hizi, A.; Leis, J.P.; Joklik, W.K. (Duke Univ. Medical 
Center, Durham, NC). J. Biol. Chem.; 252: No. 7, 2290-2295(10 Apr 
1977). 

The a, B2, and aB forms of the RNA-dependent DNA 
meng of avian sarcoma virus B77 grown in duck embryo 
ibroblasts have been compared with respect to several kinetic 
properties. The K/sub m/ values for dTTP and dGTP for enzyme 
forms a, B2, and aB were 77, 39, and 74, and 6.8, 3.1, and 6.1 uM, 
respectively. The affinity of 70 S Rous sarcoma virus RNA for 
enzyme form af was about twice that for the other two forms. The 
relative specific activities of the three enzyme forms on synthetic 
primer-templates such as poly(rA) . poly(dT) were almost the same. 
The viral 70 S RNA-dependent specific activities were 2 to 3 orders 
of magnitude lower and in the ratio of 1 : 3 : 5 for enzyme forms a : 
Bo : aB. Addition of exogenous oligo(dT) stimulated the 70 S viral 
RNA-d dent activity of enzyme forms af and 2 by a factor of 
3, and that of enzyme form a by a factor of 30, so that it then 
became the most active transcriptase of viral 70 S RNA. In general, 
these results indicate that in most respects the properties of the 
dimeric enzyme forms resemble each other much more closely than 
those of the a form. In some very important respects, such as affinity 
for viral RNA and the size of transcripts formed from it, the a8 
enzyme form performs significantly better than either of the other 
two enzyme forms. 


46416 Modulation of lipopolysaccharide (LPS)-mediated function 
by structural differences of two physically distinct fractions of Escher- 
ichia coli K235 LPS. Goodman, M.G.; Morrison, D.C.; Weigle, W.O. 
(Scripps Clinic and Research Foundation, La Jolla, CA). J. Im- 
munol.; 118: No. 5, 1852-1857(May 1977). . 

(LPS), extracted from Escherichia coli 
K235 by the butanol water technique, was fractionated by gel 
filtration chromatography into high m.w.(LPS I) and low m.w.(LPS 
II) fractions. These two forms of LPS were characterized by differ- 
ent densities and chemical compositions. Chemical analysis provided 
evidence for greater amounts of lipid A and lipid A-associated 
protein (LAP) per unit weight associated with LPS II. The biologic 
activity of the two LPS preparations was compared over a spectrum 
of different parameters. LPS II was shown to be a more potent 
mitogen and toxin than LPS I, whereas the two preparations were 
demonstrated to be of equal activity as polyclonal B cell activators, 
immunogens, and adjuvants. A modulatory role for the polysaccha- 
ride component of the LPS molecule is discussed. 


46417 Polynucleotide kinase: functional purification and use in 
the direct kinetic measurement of single and double-strand cleavages of 
DNA by restriction and other endonucleases of limited action. 
Kroeker, W.D.; Laskowski, M. Sr. (Roswell Park Memorial Inst., 
Buffalo). Anal. Biochem.; 79: No. 1-2, 63-72(1 May 1977). 

An assay has been developed which provides for the direct 
measurement of cleavages catalyzed by the limited action of endonu- 
cleases on DNA. The assay utilizes the reactions catalyzed by 
alkaline phosphatase (at 25 and 65°C) and polynucleotide kinase to 
label either the external 5’-termini or all termini (including those 
resulting from nicks and gaps). Unreacted [y-*? P]ATP is convenient- 
ly and efficiently removed by diffusion out of agarose pellets in 
which the labeled DNA is trapped. In addition, a simplified proce- 
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dure is reported for the isolation of polynucleotide kinase with high 
yields of activity but devoid of known interfering activities. 


by xide, 
acid, or x-rays. Gates, F.T. III; Linn, S. (Univ. of California, Berke- 
ley). J. Biol. Chem.; 252: No. 9, 2802-2807(10 May 1977). 

An endonuclease which is active upon DNA yay to 
ultraviolet light at a photoproduct other than thymine dimers has 
been extensively p from Escherichia coli. The small (2.7 S) 
enzyme is active in the presence of tee has a neutral pH 
optimum, and is inhibited by tRNA and 1 M NaCl. It has no 
detectable exonuclease, DNA N-glycosidase, or ribonuclease activi- 
ties. The enzyme also nicks duplex DNA exposed to OsO,, x-rays, or 
acid, but it does not act upon undamaged DNA or irradiated si 
stranded DNA. The majority of sites of action in DNA ex to 
ultraviolet light or OsO, appear to be alkali-stable, but those in DNA 
exposed to x-rays or acid are not. The incisions created by the 
endonuclease contain 5’-phosphate termini. The enzyme is Bari 
the same as E. coli endonuclease III described by er sg Na t it is 
distinguishable from the other endodeoxyribonucleases descri 
from that organism. 


46419 Nuclease detection in SDS-polyacrylamide gel electrophor- 
esis. Rosenthal, A.L.; Lacks, S.A. (Brookhaven National Lab., 
Upton, NY). Anal. Biochem.; 80: No. 1, 76-90(15 May 1977). 
Nucleases can be revealed, following their electrophoretic 
separation in sodium dodecyl sulfate (SDS)-polyac won gels 
containing DNA or RNA, by incubating the gels in buffer to remove 
SDS and to allow renaturation and enzymatic activity. Apparently, 
the acrylamide gel-nucleic acid combination provides an ideal envi- 
ronment for the removal of SDS and protein renaturation. The 
enzymes appear as sharp dark bands on a fluorescent background of 
ethidium bromide cane to unhydrolyzed nucleic acid. Several 
purified DNases and RNases, nea yO ic proteins, have been 
detected. The major endonuclease of Diplococcus pneumoniae, a 
hydrophobic membrane protein, and the major exonuclease have 
been identified in gels upon electrophoresis of crude extracts of 
— umococcal cells. Crude extracts prepared by lysis with SDS of 
herichia coil, Haemophilus influenzae, Bacillus subtilis, and 
HeLa cells have also revealed multiple bands of DNases and 
RNases. This demonstrates the wide applicability of the technique. 
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oo. Inhibition of ethylene production by cobaltous ion. Lau, 
O.L; Yang, S.F. (Univ. of California, Davis). Plant Physiol.; 58: No. 
1i4-1170ul 1976). 

The effect of Co* on ethylene production by mung bean 
(Phaseolus aureus Roxb.) and by apple tissues was studied. Co*, 
depending on concentrations applied, effectively inhibited ethylene 
production by both tissues. It also strongly inhibited the ethylene 
production induced by IAA, kinetin, IAA plus kinetin, Ca®’, kinetin 

lus Ca”, or Cu® treatments in mung bean hypocotyl segments. 
le Co* greatly inhibited ethylene production, it had little effect 
on the respiration of apple tissue, indicating that Co** does not exert 
its inhibitory effect as a general metabolic inhibitor. Ni**, which 
belongs to the same group as Co* in the periodic table, also 
markedly curtailed both the basal and the induced ethylene produc- 
tion by apple and mung bean hypocoty] tissues. In a system in which 
kinetin and Ca** were applied together, kinetin ore? enhanced 
Ca** uptake, thus enhancing ethylene production. Co", however, 
slightly inhibited the uptake of Ca** but appreciably inhibited ethyl- 
ene production, either in the presence or in the absence of kinetin. 
Tene experiments using apple tissue indicated that Co strongly 
inhibited the in vivo conversion of L-[U—'C]methionine to C- 
ethylene. These data suggested that Co* inhibited ethylene eee 
tion by inhibiting the conversion of methionine to ethylene, a 
common step which is required for ethylene formation by higher 
oe. Co* is known to promote elongation, leaf expansion, and 
k opening in excised plant parts in response to applied auxins or 
cytokinins.Since ethylene is known to inhibit those growth phenom- 
ena, it is ae that Co” exerts its promotive effect, at least in 
part, by inhibiting ethylene formation. 


subunits prior to of small DNA replication intermediates. 
Hildebrand, C.E.; Walters, R.A. (Los Alamos Scientific Lab., NM). 
Biochem. Biophys. Res. Commun.; 73: No. 1, 157-163(8 Nov 1976). 

Nuclei from cells having the replicating DNA pulse-labeled 
with 2 thymidine and the nonreplicating DNA uniformly labeled 
with ['*C] thymidine were treated with micrococcal nuclease ac- 
cording to — which have been used to study the subunit 
structure of chromatin. Sedimentation analyses of chromatin from 
nuclease-treated nuclei, together with measurements of the size of 
newly synthesized DNA, indicate that (1) chromatin subunits near 
the replication fork are more susceptible to nuclease attack than 
subunits in (2) newly synthesized DNA is 
rapidly assembled into c subunits prior to joining of small 


DNA replication intermediates; and (3) within ae 
DNA in newly replicated chromatin to 
nuclease treatment similar to that of nonrep! BP me 


46422 Determination of 25-hydroxyvitamin D2 and 25-hydroxyvi- 
tamin Ds in human plasma using high-pressure liquid chromatography. 
Eisman, J.A.; Shepard, R.M.; DeLuca, H.F. (Univ. of Wisconsin, 
Madison). Anal. Biochem.; 80: No. 1, 298-305(15 May 1977). 

A rapid, relatively sensitive and highly accurate method of 
determining D, and 275-hydroxyvitamin Ds levels 
in plasma has been devised. The method involves methanol-chloro- 
form extraction of 4 ml of serum, prepurification of ny ane og 
min D on batch columns of Sephadex LH-20, and detection 
absorption at 254 nm coincident with hi ponmue liquid chromato- 
x. Recoveries are monitored by adding known amounts of 25- 

roxy-[*H]vitamin Ds to the serum initially and counting the *H 
pnomen bf in the 25-hydroxyvitamin Ds peak on high-pressure liquid 
chromatography. Normal human serum collected d the summer 
ee ee D levels of 31.9 +- 1.7 ng/ml (mean +- 

n = 19). 


CYTOLOGY 


REFER ALSO TO CITATION(S) 46399, 46400, 46406, 46438, 
46514, 46636, 46686 


46423 (CONF-770308—2) Nonrandom chromosomal changes in 
human t cells. Rowley, J.D. (Chicago Univ., Ill. (USA). 
Dept. of Medicine; Franklin McLean Memorial Research Inst., 
Chicago, Ill. (USA)). 1977. Contract EY-76-C-02-0069;NIH-G-CA- 
16910. 16p. . NTIS, PC A02/MF AOl1. 

From ICN-UCLA s mposium on molecular and cellular biol- 
Hy Keystone, Colorado, United States of America (USA) (7 Mar 


The role of chromosomal c! es in human malignant cells 
has been the subject of much debate. The observation of nonrandom 
chromosomal changes has become well recognized in chronic mye- 
logenous leukemia, and more recently in acute myelogenous leuke- 
mia. In the present report, data are presented on the sites of duplica- 
tion of chromosome No. | in hematologic disorders. Trisomy for 

— 1q25 to 1q32 was observed in every one of 34 patients whose 
Is showed duplication of some part of chromosome No. 1. Adja- 
cent regions 1q21 to 1q25, and 1q32 to Iqter, also were trisomic in the 
majority of patients. Two patients had deletions, one of 1q32 to qter, 
and the other, of 1p32 to pter. The sites of chromosomal breaks 
leading to trisomy differ from those involved in balanced reciprocal 
translocations. Some of these sites are sometimes, but not always, 
vulnerable in constitutional chromosomal abnormalities. The nature 
of the proliferative advantage conferred on myeloid cells by these 
chromosomal changes is unknown. 


46424 (COO—2466-2) Improved substrates for electron micros- 
copy. Progress report. (Johns Hopkins Univ., Baltimore, Md. (USA)). 
1977, Contract EY-76-S-02-2466. 6p. Dep. NTIS, PC A03/MF AOl. 
Progress is reported on the a of methods for the 

high resolution electron microscopy of DNA strands in vitro. (CH) 


46425 (LA—6719-C) Poster presentations at the fifth engineer- 
conference on automated Florida, 


ing fe 
oe 12—17, 1976. Sullivan, E.M. (comp.). ‘(Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Feb 1977. Contract W-7405-ENG-36. 
Sip. (CONF-761225—(Absts. )). Dep. NTIS, PC A04/MF AO1. 

From 5. engineering foundation conference on automated 
cytology; Pensacola, Florida, United States of America (USA) (12 
Dec 1976). 

Poster sessions were used as a vehicle of information ex- 
- . Of the 101 posters presented, abstracts were received for 71. 

1 abstracts presented are concerned with cell-cycle analysis by 
ime cytometry, flow microfluorometric DNA measurements, appli- 
cation of microfluorometry to cancer chemotherapy, automated 
classification of neutrophils, and other aspects of automated cytol- 
ogy. (HLW) 


1977. Contract W-7405-ENG-36. 12p. (CONF- 770324—2). Dep. 
NTIS, PC A02/MF AO1. 

From 3. international conference on impulse cytophotometry; 
Vienna, Austria (30 Mar 1977). 

Progress is reported on the analysis of particles and tissue 
culture cells by multiangle light-scattering measurements. The in- 
strument is a 3-mW helium-neon laser beam (632.8 nm wavelength) 
focused by a 150-mm focal length spherical lens into a saline-filled (n 
= 1.3345) flow chamber where it intersects a sheath flow encased 
20- to 30-4m diameter saline sample stream. Light scattered from a 
cell in the sample stream is detected by a photodiode array contain- 
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: 46426 (LA-UR—77-1244) Flow-system multiangle light-scatter- 

: ing studies. A progress report. Salzman, G.C.; Burger, D.E.; Barthol- 
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ing 32 individual photodiodes in a concentric ring configuration and 
a back-angle (176°) detector. The current pulse resulting from a light 
flash on each of the rings is amplified logarithmically and the peak of 
each pulse sensed and held. These held levels are then multiplexed 
into an analog-to-digital converter and stored in a computer 
memory. The data are processed by a cluster analysis technique. 


46427 (UCRL—79479) Quantitative analysis of flow systems 
data. Dean, P.N. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 5 May 1977. Contract W-7405-ENG-48. 16p. 
(CONF-770324—1). Dep. NTIS, PC A02/MF AO1. 

From 3. international conference on impulse cytophotometry; 
Vienna, Austria (30 Mar 1977). 

The objective of a quantitative analysis of cell DNA distribu- 
tions as measured by a flow cytometer is to obtain quantitative data 
on cell kinetics. Currently, the most frequently used method of 
analysis is purely subjective; the distributions are examined visually 
for changes in shapes, interpreted as qualitative changes in distribu- 
tion of cells around the life cycle. This method, however, fails to 
make full use of the information contained in a DNA distribution, 
information available only through careful mathematical analysis. 
Any analytical model used for this purpose should describe the 
biological processes as closely as possible. There are many methods 
in use, some of which follow this procedure. Most common are 
graphical analysis with planimetric measurement of areas of seg- 
ments of the distribution and least squares fitting of analytical 
functions to the data. Selection of a method of analysis for a 
particular DNA distribution is very much dependent on the shape of 
the distribution, which is determined by such things as the fraction 
of cells in each phase of the life cycle, resolution of the cytometer, 
and degree of synchrony/asynchrony of the cell population. The 
results of analyzing several DNA distributions by various methods 
are presented. 


46428 Determinants of erythrocyte membrane elasticity. La 
Celle, P.L.; Kirkpatrick, F.H. (Univ. of Rochester, NY). pp 535-553 
of In Erythrocyte structure and function. Brewer, G.J. (ed.). New 
York; Alan R. Liss, Inc. (1975). 

From 3. international conference on red cell metabolism and 
function; Ann Arbor, MI, USA (16 Oct 1974). 

Elasticity is conferred on bilayers formed from erythrocyte 
lipids by absorption of the water soluble erythrocyte protein, spec- 
trin, indicated by increased membrane extensibility and reduced 
fragmentation. In resealed erythrocyte ghosts, membrane extensibil- 
ity, measured by mechanical experiments with narrow micropipettes, 
is decreased by free [Ca**] as low as 10-7 M. These observations 
indicate the important role of proteins in determining the solid 
material properties of the highly deformable erythrocyte membrane, 
and the sensitive modulation by Ca**. A water soluble erythrocyte 
membrane protein having molecular weight similar to skeletal 
muscle actin has been partially characterized. It is postulated that 
spectrin, normally in the phospho form aggregates in the plane of the 
membrane when dephosphorylated as ATP decreases or Ca** in- 
creases; interaction of aggregating spectrin with polymers of this 
“actin-like” protein may account for “membrane” contraction and 
loss of elasticity. Sickle cells, thalassemic cells and hereditary spher- 
ocytes differ from normal erythrocytes in elastic properties, indicat- 
ed by less extensible membranes and decreased cellular deformabi- 
lity, ie, reduced capacity to deform through a minimum capillary 
channel; both sickle cells and thalassemic cells show greater time 
dependent permanent deformation than normal cells. 


46429 Trisomy in Aedes aegypti. Ved Brat, S.; Rai, K.S. (Univ. 
of Notre Dame, IN). Can. J. Genet. Cytol.; 17: 279-280(1975). 

A trisomic (2n = 6 + 1) pupa of the yellow fever mosquito 
Aedes aegypti has been found. The trisomy involved chromosome 3 
which is intermediate in size between 1 and 2. The extra chromo- 
some formed a univalent or a trivalent during meiosis. 


46430 Biological cell classification by multiangle light scattering. 
Salzman, G.C.; Crowell, J.M.; Mullaney, P.F. (to Energy Research 
and Development Administration). US Patent Application 583,369. 3 
Jun 1975. 22p. 

The specification is directed to an apparatus and method for 
detecting light scattering from a biological cell. Light, preferably 
from a coherent source of radiation, intercepts an individual biologi- 
cal cell in a stream of cells passing through the beam. Light scattered 
from the cell is detected at a selected number of angles between 0 
and 90° to the longitudinal axis of the beam with a circular array of 
light responsive elements which produce signals representative of 
the intensity of light incident thereon. Signals from the elements are 
processed to determine the light-scattering pattern of the cell and 
therefrom its identity. 


46431 Effect of changes in diet on the reindeer rumen mucosa. 
Westerling, B. (Coll. of Veterinary Medicine, Helsinki). pp 278-283 
of In Proceedings of the first international reindeer and caribou 
agro Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska 
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From 1. international reindeer and caribou symposium; Fair- 

Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The structure of the rumen mucosa of free living reindeer in 
September, December and February and that of pellet- and hay-fed 
animals was studied microscopically by various staining methods. 
From fall to winter the ruminal papillae became more folded longitu- 
dinally and the thickness of folds decreased. The relative thickness 
of the stratum spinosum decreased due to a decrease in the number 
of cell layers and flattening of cells. A thickening of the stratum 
corneum towards winter was also observed. Extended feeding of 
commercial reindeer-pellets and hay induced an opposite develop- 
ment. No significant changes in the degree of keratinization was 
recorded by staining for -SH and -S-S- groups. It is concluded that 
the reindeer rumen mucosa undergoes a structural adaptation be- 
tween pasture seasons and that considerable adaptation is required 
when the deer begin feeding on commercial pellets and roughages. 


46432 Rapid staining methods for analysis of deocyribonucleic 
acid and protein in mammalian cells. Crissman, H.A.; Oka, M.S.; 
Steinkamp, J.A. (Los Alamos Scientific Lab., NM). J. Histochem. 
Cytochem.; 24: No. 1, 64-71(1976). 

Quantitative fluorescent staining and analysis of cellular deox- 
yribonucleic acid (DNA) were accomplished using three groups of 
reagents having different mechanisms of action for DNA binding. 
These reagents included the fluorescent antitumor antibiotics mithra- 
mycin, chromomycin As and olivomycin; the Feulgen reagents 
acriflavine and flavophosphine N; and the a dyes ethi- 
dium bromide and propidium iodide. Propidium iodide (PI) was used 
in combination with fluorescein isothiocyanate (FITC) to stain both 
cellular DNA and protein, respectively. Multiparameter analysis of 
PI/FITC-stained cells provided a direct correlation of DNA and 
protein for cells in all stages of the cell cycle. Nuclear-to-cytoplas- 
mic ratio determinations were also performed on PI/FITC-stained 
cells by analysis of the time duration of the red (DNA) and green 
(protein) fluorescence signals from each cell. These staining and 
analysis techniques provide alternative methods for directly deter- 
mining the quantitative relationship between cellular DNA and 
protein and will be extremely useful in investigations where fluctu- 
—_— = these parameters are of importance for assessing experimen- 

results. 


46433 Flow microfluorometric quantitation of the blastogenic 
response of lymphocytes. Cram, L.S.; Gomez, E.R.; Thoen, C.O.; 
Forslund, J.C.; Jett, JH. (Los Alamos Scientific Lab., NM). J. 
Histochem. Cytochem.; 24: No. 1, 383-387(1976). 

A method for quantitating the specific stimulation of periph- 
eral lymphocytes has been developed using the techniques of flow 
microfluorometry. Peripheral bovine lymphocytes were collected 
and specifically stained for deoxyribonucleic acid (DNA) content 
using a low-salt propidium iodide procedure. Flow microfluoro- 
metry was used to yg on the basis of DNA content, the 
percentage of cells in a population that was stimulated. Extremely 
uniform staining of the lymphocytes (coefficients of variation of less 
than 2 percent) provides a high resolution between proliferating and 
nonproliferating cells. The method provides a rapid, highly repro- 
ducible technique for determining the fraction of lymphocytes stimu- 
lated in response to tuberculin antigens based on an increase in 
cellular DNA content. Specific and nonspecific stimulation by a 
defined antigen can be measured and resolved. 


46434 Flow microfluorometric and light-scatter measurement of 
nuclear and cytoplasmic size in mammalian cells. Steinkamp, J.A.; 
Hansen, K.M.; Crissman, H.A. (Los Alamos Scientific Lab., NM). J. 
Histochem. Cytochem.; 24: No. 1, 292-297(1976). 

A technique for rapid measurement of nuclear and cytoplas- 
mic size relationships in mammalian cell populations has been devel- 
oped. Based on fluorescence staining of either the nucleus alone or in 
combination with the cytoplasm using two-color fluorescence meth- 
ods, this technique permits the simultaneous determination of nuclear 
and cytoplasmic diameters from fluorescence and light-scatter mea- 
surements. Cells stained in liquid suspension pass through a flow 
chamber at a constant velocity, intersecting a laser beam which 
excites cell fluorescence and causes light scatter. Depending —_ 
which analysis procedure is used, optical sensors measure nuclear 
fluorescence and light scatter (whole cell size) or two-color nuclear 
and cytoplasmic fluorescence from individual cells crossing the laser 
beam. time durations of signals generated by the nucleus and 
cytoplasm are converted electronically into signals proportional to 
the respective diameters and are displayed as frequency distribution 
histograms. Illustrative examples of measurements on uniform mi- 
crospheres, cultured mammalian cells and human exfoliated gyneco- 
logic cells are presented. 


46435 Agglomerated nuclei in ultrasonicated Vicia faba roots: a 
partial elucidation of their derivation. Cataldo, F.L.; Miller, M.W.; 
o1g7e” G.E. (Univ. of Rochester, NY). Environ. Exp. Bot.; 16: 89- 

An experiment was performed to determine whether “Ag- 
glomerated Mitotic” cells, anomalies induced in Vicia faba root 


OCT. 15, 1977 


meristems by 2.0 MHz ultrasound, are in fact mitotic cells. Cells 
were synchronized at the G,/S border by hydroxyurea, ultrasonicat- 
ed, the roots then transferred to fresh growth medium containing 
[*H]-thymidine, and examined at various times thereafter by autora- 
diography. Bridged Prophases, Bridged Metaphases, Agglomerated 
Mitotics”, and normal mitotics were scored for the presence or 
absence of radioactive label. Bridged Prophases, Bridged Meta- 
hases and normal ana ae in the population at 22 hr 
‘ollowing release from the G,/S block and were *H-labelled, indi- 
cating transit through S-phase. Mitotics” appeared 
in the Population much earlier (6 hr) and were unlabelled. Therefore, 
are ins thought to represent a morphological nuclear change 
induced in interphase cells by ultrasound. 


46436 Increased erythrocytic and neutrophilic progenitors in 
myelofibrosis with myeloid metaplasia. Ohl, S.; Carsten, A.L.; Chan- 
ana, = D.; Chikkappa, G.; Cronkite, E.P. (Brookhaven National 
Lab., , NY). Eur. J. Cancer; 2: 131-135(1976). 
“Hecheaed blood or bone marrow cells obtained from ts 
—. from myelofibrosis with myeloid metaplasia (M were 
in diffusion chambers implanted in the peritoneal cavities of 
irradiated mice. The data obtained from MMM cell culture studies 
were compared with those obtained from normal or chronic myelo- 
cytic leukemia marrow cell cultures. The results indicate that MMM 
patients have increased numbers of erythrocytic and neutrophilic 
progenitors in their blood and marrow. 


46437 Quantitation of human T: in blood: use of 
automatic smearing instrument for preparing fixed slides of E-rosettes. 
Chandra, P.; Borner, G.; Chanana, A.D.; Chikkappa, G.; Conkling, 
K.; Cronkite, E.P.; Sipe, C.R. (Brookhaven National Lab., Upton, 
NY). Proc. Soc. Exp. Biol. Med.; 152: 330-333(1976). 

Human T-lymphocytes were enumerated in 10 normal volun- 
teers and 4 patients by a new method utilizing an automatic smearing 
instrument to prepare permanent fixed slides of E-rosettes. The 
results were compared to the commonly employed hemocytometer 
method. Results obtained using the smearing instrument were similar 
to those obtained by the hemocytometer method with the added 
advantages of t record, convenience of quantitation, -— 
precise morphological identification of rosette-forming cells. 
opposed to well-preserved E-rosettes obtained by the eg 


smearing instrument, hand-made smears showed disruption of E- 
rosettes. 


GENETICS 
REFER ALSO TO CITATION(S) 46514, 46599, 46600 


46438 (UCRL—79120) Satellite DNA and cytogenetic evolution: 

molecular and im for man. Hatch, F.T.; Mazrimas, J. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 28 

Feb 1977. Contract W-74C05-ENG-48. 21p. (CONF-770308—3). Dep. 
NTIS, PC A02/MF AO1. 

From ICN-UCLA symposium on molecular and cellular biol- 

; Keystone, Colorado, United States of America (USA) (7 Mar 


Simple, highly reiterated DNA sequences, often observed in 
density ients as satellite DNAs, exist in condensed heterochro- 
matin. This material is predominantly located at chromosomal cen- 
tromeres, occasionally at telomeres, or intercalated within arms; in a 
7 it occupies entire chromosome arms. Satellite DNAs are 

ly variable component of the genome of most hi eukar- 
votes, tes, but their functions have remained speculative. genus of 

garoo rats (Dipodomys) exhibits remarkable interspecies vari- 
ations in content of three satellite DNAs, consisting of simple 
sequences 3 to 10 base pairs long, and in species karyotypes. A broad 
range of diploid-DNA content is correlated with satellite-DNA 
content. The latter is correlated positively with predominance of 
biarmed over uniarmed chromosomes (high fi ental number 
FN) and inversely with two anatomical indices (leg-bone-length 
ratios) of specialization for the jumping gait. Karyotypic variation is 
achieved via chromosomal rearrangements, e.g., Robertsonian 
fusion, C-band heteromorphism, and pericentric inversion. Environ- 
mental adaptation is achieved, in part, by reassortment of gene- 
linkage groups and regulatory controls as a result of the chromoso- 
mal rearrangements. foregoing relationships led to the postula- 
tion that highly reiterated DNA sequences play a supragenic, global 
role in environmental adaptation and the evolution of new species. 


4 New type of inversion of a human Y chromosome. Sofuni, 

; Tanabe, K.; Naruto, J.; Awa, A.A. (Radiation Effects Research 
Hiroshima). Humangenetik; 30: 91-97(1975). 

Using chromosome banding techniques, a phenotypically 

chromosome. By the constitutive heterochromatin staining 

Le a darkly stained band was located on the short arm and the 


proximal region of the long arm. The quinacrine staining method 
also showed a similar abnormal banding pattern: a brightly fluores- 
cing band was seen on the short arm and the proximal region of the 
long arm. By the conventional Giemsa staining method, however, no 

ific morphological abnormality was detected in the aberrant Y. 

detailed karyotype analyses no recognizable abnormality of 
banding patterns of any other chromosome was found aside from the 
abnormal Y. The abnormality was determined to be a complex 
inversion of the Y chromosome, which is described as 
46,X,inv(Y)(pter yields pll::ql1 yields q12::cen::q12 yields qter). 
46440 Thymidine kinase deficiency in cultured haploid cells: gene 
mutation or gene regulation. Mezger-Freed, L. (Inst. for Cancer 
Research, Philadelphia). RP ies 189-196 of In Progress in differentiation 
research. Muller-Berat, ). Amsterdam; North-Holland Pub- 
lishing Co. (1976). 

Cell cultures were prepared from haploid Rana pipiens em- 
bryos. Three-day-old cultures were exposed to BUDR and surviving 
colonies were characterized with regard to BUDR resistance and 
thymidine kinase specific activity. The significance of the results is 
discussed in relation to mutagenesis and gene expression. (HLW) 


46441 Transcription and organization of yeast mitochondrial 
DNA. Rabinowitz, M.; Jakovcic, S.; Martin, N.; Hendler, F.; Hal- 
breich, A.; Lewin, A.; Morimoto, R. (Univ. of Chicago). pp 219-230 
of In Genetic function of mitochondrial DNA. Saccone, G.; Kroon, 
in Amsterdam; Elsevier/North-Holland Biomedical Press 
We have shown that yeast mtDNA probably transcribes 
tRNAs for all amino acids and for several isoaccepting tRNA 
ies, as well as messenger RNA for the three largest peptides of 
cytochrome oxidase. Our data indicate that at least 50 to 60 percent 
of one mitochondrial genome is transcribed, and they suggest that 
symmetrical transcription may occur. It is quite possible that yeast 
mtDNA is completely and symmetrically transcribed, as is HeLa 
mtDNA. We do not know, however, whether all or only a fraction 
of the transcripts (other than tRNA and rRNA) have a messenger 
function. We have also presented a tentative EcoRI, HindIII restric- 
tion fragment map of a grande mtDNA. Restriction enzyme diges- 
tion shows that many petite mtDNAs contain internal deletions and 
other complex changes. Furthermore, restriction analysis of the 
mtDNA of a mit™ mutant genetically ma mapped within the OX13 
region demonstrates a large (3.5 x 10° dalton) deletion. The OX13 
region therefore would appear to be quite large. 


46442 5-bromodeoxyuridine mutagenesis in synchronous hamster 
cells. Aebersold, P.M.; Burki, H.J. (Univ. of California, Berkeley). 
Mutat. Res.; 40: 63-66(1976). 

Synchronous cultures of exponentially growing lung fibrob- 
lasts from Chinese hamsters were developed and exposed to BUDR. 
Data indicate that the gene coding for hypoxanthine—guanine 
phosphoribosyltransferase (HGPRT) is replicated during those inter- 
vals in which high numbers of 6-thioguanine resistant colonies occur. 
The width of these time intervals reflects the width of synchronous 
cell populations so that half the cells presumably have replicated the 
gene within 1.6 h after release of the hydroxyurea block. This 
interpretation implies that BUDR mutagenizes only that portion of 
DNA into which it is incorporated. (HLW) 


Fixation and loss of hydrazine-induced premutational 
damage in Haemophilus influenzae. Kimball, R.F.; Hirsch, B.F. (Oak 
Ridge National Lab., TN). Mutat. Res.; 36: 39-47(1976). 

Premutational damage induced in Haemophilus influenzae by 
hydrazine appears to be fixed as final mutation only at replication as 
judged by the transformation assay. Fixation at replication is inde- 
pendent of the rec 1 gene, unlike the case with nitrosocarbaryl. Prior 
to replication premutational damage induced by hydrazine disap- 
pears by an unknown process that is not dependent on the — 
of a pyrimidine dimer excision system nor on the rec 1 
Hydrazine does not produce detectable single-strand breaks or alkali. 
labile sites in the treated DNA nor gaps in DNA newly synthesized 
after treatment. In these respects it also differs from nitroso com- 
pounds. It is concluded that hydrazine acts to produce an altered 
base, possibly N(4)-aminocytosine, that produces mutations by mis- 
pairing at replication rather than by error-prone repair. 


46444 Ectopic pairing and evolution of 5S ribosomal RNA genes 
in the chromosomes of Drosophila funebris. Cohen, M. Jr. (Oak Ridge 
National Lab., TN). Chromosoma; 55: 349-357(1976). 

5S ribosomal RNA from Drosophila melanogaster labeled 
with '*5I was used to locate the 5S rRNA genes in chromosomes of 
D. funebris by means of in situ hybridization. Silver grains were 
observed at three distinct sites, one of which was a recognized 
reverse repeat. Only one half of the reverse repeat, however, hybrid- 
izes with 5S rRNA and the significance of this phenomenon is 
discussed. A case of ectopic pairing between — different 5S sites in 
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46445 Interspecific hybridization by protoplast fusion in Nicoti- 
ana. Confirmation and extension. Smith, H.H. (Brookhaven National 
Lab., Upton, NY); Kao, K.N.; Combatti, N.C. J. Hered.; 67: 123- 
128(1976). 

Protoplasts of Nicotiana glauca and N. langsdorffi were pre- 
pared from leaf tissue by enzymatic digestion and were fused with 
the aid of polyethylene glycol. The mixed op reg of protoplasts 
was grown first on an enriched medium (M3 of Kao, et al.) and was 
then transferred to a medium lacking phytohormones, shin selects 
against the parental types. A total of 174 calli that grew on the 
hormoneless medium were obtained. Mature flowering plants were 
differentiated from 19 different calli, and more than one from three 
of these, making 23 regenerated plants in all. Each of the plants was 
shown to be a parasexual hybrid in that it formed tumors; and the 
corolla, leaf, and plant habit were similar to, but somewhat different 
from, the amphiploid produced by cross pollination. The parasexual 
hybrids were examined cytologically and, instead of the amphiploid 
number 42, they were found to have a range of from 56 to 64 
chromosomes, which accounted for the different characteristics ob- 
served. At meiosis mostly bivalents were formed and pollen fertility 
was high, averaging 84 percent. Seeds or progeny have been ob- 
tained from 16 of the hybrids. The unusual chromosome numbers 
found in the parasexual hybrids may have been due primarily to 
triple fusions (giving 60-66 chromosomes) followed by losses during 
call lus growth, accompanied by selection for a particular range of 
— (2n = 56 to 64) favorable for development of plantlets 

m 


46446 Nonsense suppressors of Saccharomyces cerevisiae can be 
generated by mutation of the tyrosine tRNA anticodon. Piper, P.W.; 

Wasserstein, M.; Engbaek, F.; Kaltoft, K.; Celis, J.E.; Sten. J: 
Liebman, S.; Sherman, F. ‘Univ. of Rochester, NY). Nature 
(London); 262: No. 5571, 747-761(26 Aug 1976). 

The yeast amber suppressor, SUPS5-a, was previously shown 
to cause the insertion of tyrosine at the sites of UAG nonsense 
codons. Nucleotide sequencing established that this SUP5-a suppres- 
sor specifies a mutant tyrosine transfer RNA (tRNA) which has the 
anticodon CPSIA instead of the normal GPSIA, an alteration identi- 
cal to that found in the tyrosine-inserting amber suppressor from 
Escherichia coli. 


46447 Sexual incompatibility factors and somatic recombination 
in Schizophyllum commune. Frankel, C.; Ellingboe, A.H. (Michigan 
State Univ., East Lansing). Genetics; 85: No. 3, 427-437(Mar 1977). 

Two sets of diploid cultures of S. commune were observed 
for sectoring due to haploidization or recombination. Each set 
consisted of compatible and common-AB diploids otherwise almost 
isogenic. One of the sets included two compatible diploids with a 
large proportion of dikaryotic cells. The sectors were isolated and 
analyzed for evidence of aneuploidy and frequent crossing over to 
determine whether they arose via mitotic or meiotic-like events. It 
was found that the recombination process in both common-AB and 
compatible diploids was predominantly mitotic. However, the com- 
patible diploids which developed a high frequency of dikaryotic 
components gave some evidence of meiotic-like activity. Thus, com- 
patible mating-type factors are necessary for dikaryosis, but not 
sufficient in themselves to produce it. In compatible mycelia where 
dikaryosis does occur, meiotic-like recombination may also occur. It 
is proposed that both lapse into the dikaryotic state, and meiotic-like 
recombination was induced by different genes under control of the 
incompatibility factors. Dikaryosis and meiosis are thus seen as 
tandem | saree neither causal of the other but both induced by 
action of compatible mating-type factors. 


METABOLISM 


REFER ALSO TO CITATION(S) 46270, 46281, 46321, 46342, 
46373, 46376, 46381, 46399, 46401, 46405, 46417, 46513, 46514, 
46608, 46633, 46650, 46651, 46652, 46653, 46655, 46656, 46660, 46679 


46448 (UCLA—12-1082, pp 20-21) Metabolism of labeled fatty 
acids by human leukocytes. Mead, J.F.; Hays, E.F.; Chen, S.L. 1976. 
In Annual progress report for ‘period ending June 30, 1976. 
Studies on lipid metabolism and the malignant transformation 
included the effect of tumor growth on liver lipid metabolism and 
the metabolism of labeled fatty acids by human leukocytes. (HLW) 


46449 (UCLA—12-1082, pp 40-48) Effects of hormones on cell 
— and enzyme induction. Davidson, M.B.; Gerschenson, L.E. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported in the following areas of research: dispar- 
ity between insulin and proinsulin on stimulation of hepatic tyrosine 
transaminase; regulation of protein phosphorylation by catechola- 
mines and cyclic nucleotides in rat glial cells; regulation of phos- 
phorylation of membrane protein by cyclic AMP: effect of norepin- 
ephrine on heart cells; estrogens and progestins effects on cultured 
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uterine cells; and brain neurotransmitters and secretions of gonado- 
tropins and gonadotropin- releasing hormones. (HLW) 


46450 (UCLA—12-1082, pp 48-54) Carcinogenesis and the regu- 
lation of cell growth and development. Herschman, H.; Stann, R.; 
West, G. 1976. 

In Annual progress report for ending June 30, 1976. 

Progress is reported on the following research projects: co- 
carcinogenesis of nerve growth factor and epidermal growth factor; 
characterization of new neural cell lines from chemically induced rat 
tumors; carcinogenesis of estrogens and progestins in cultured endo- 
metrial cells; initiation of proliferation by epidermal growth factor; 
and the development of heart cells in culture. (HLW) 


46451 (UCLA—12-1082, pp 54-57) Effect of toxic products on 
cell function. de Vellis, J. 1976. 

In Annual progress report for period — June 30, 1976. 

Progress is reported on the following research projects: effect 
of lead treatment on the expression of differential functions in brain 
cell cultures; studies on the cellular and molecular toxicology of lead 
using cultured cell lines; isolation and characterization of lead- 
resistant cell lines; and the effect of heavy metals on heart and 
skeletal muscle cells. (HLW) 


46452 (UR—3055-22) Protein synthesis and energy metabolism 
in rat thymic lymphocytes: regulation by oun and interac- 
tions with cyclic amp-elevating stimuli. Nordeen, S.K. (Rochester 
Univ., N.Y. (USA). Dept. of Radiation Biology and Biophysics). 
ng Contract EY-76-C-02-3055. 155p. Dep. NTIS, PC A08/MF 
AOl. 


Thesis. 

Results are reported from studies on the inhibitory effects of 
glucocorticosteroids in the thymus. Biochemical reactions involved 
in protein synthesis and energy metabolism in cultured rat th 
lymphocytes in response to glucocorticoids are discussed. tCH 


46453 Influence of dietary calcium and phosphorus on intestinal 
DeLuca, H.F. (Univ. of Wisconsin, Madison). Arch. Biochem. 
Biophys.; 170: 529-535(1975). 

The stimulation of intestinal calcium transport by a low 
calcium diet has been compared to that produced by a low phospho- 
rus diet in rats given vitamin Ds, 25-hydroxyvitamin Ds or 1,25- 
dihydroxyvitamin D3. The administration of 1,25-dihydroxyvitamin 
Ds eliminates the effect of low calcium diets but does not eliminate 
the effect of low phosphorus diets. The daily administration of lar, > 
doses of vitamin Ds or 25-hydroxyvitamin Ds also eliminates 
stimulation by low calcium diets but does not eliminate the stimula- 
tion by low phosphorus diets. These results suggest that in addition 
to stimulating 1,25-dihydroxyvitamin Ds synthesis, low phosphorus 
diets must have some other unknown effect on intestinal calcium 
transport. The data are, however, consistent with the idea that the 
stimulation of intestinal calcium transport by low dietary calcium is 
> direct consequence of increased 1,25-dihydroxyvitamin Ds syn- 

esis. 


46454 Determination of stereochemical configuration of the 24- 
hydroxyl group of 24,25-dihydroxyvitamin D; and its biological impor- 
= Tanaka, Y.; DeLuca, H.F.; Ikekawa, N.; Morisaki, M.; Koi- 

, N. (Univ. of Wisconsin, Madison). Arch. Biochem. Biophys.; 
170: | 620-626(1975). 

A method of clearly separating synthetic 24R,25-dihydroxyvi- 
tamin Ds and 24S,25-dihydroxyvitamin Ds as their Tris-trimethylsi- 
lyl ether derivatives has been devised using high pressure liquid 
chromatography on silica-gel columns. Using this technique, biologi 
cally prepared 24,25-dihydroxyvitamin Ds has been shown to 
entirely 24R,25-dihydroxyvitamin Ds. The 24R,25-dihydroxyvitamin 
Ds is almost as active as 25-hydroxyvitamin Ds in ene 
intestinal calcium transport, elevation of serum phosphorus 
calcification of bone in rachitic rats. On the other nek, "the 24S,25- 
dihydroxyvitamin Ds has little or no activity in the cure of rickets in 
rats and the elevation of serum phosphorus of rachitic rats. It has 
some bone calcium mobilization activity but approaches the activity 
of 24R,25-dihydroxyvitamin Ds in the stimulation of intestinal cal- 
cium transport. Both the bone calcium mobilization response and the 
intestinal calcium transport response to the R and S isomers is 
eliminated by hrectomy, which illustrates that both isomers un- 
on” 1-hydroxylation. The biological activity profile of the biologi- 

enerated 24,25-dihydroxyvitamin Ds is identical to that of 
MR 25-dihydroxyvitamin Ds and not that of 24S,25-dihydroxyvita- 
min Ds, which supports the conclusion that the natural compound is 
24R,25-dihydroxyvitamin Ds. 


und squirrels (Sper- 
lus armatus). Urry, R.L.; Frehn, J.L.; Dixon, K.L.; Balph, 


mophilus 

D.F.; Ellis, L.C. (Utah State Univ., ). Contract AT(11-1)- 
rientia; 31: No. 3, 273-274(1975). 

Ouse sparrows and ground squirrels were collected in Utah 

at different seasons of the year. Immediately after capture the 
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animals were weighed and killed and the testes were removed, 
weighed, and assayed for MAO activity. In the sparrows MAO 
activity was highest at the peak of reproductive activity and testicu- 
lar development but declined sharply as the breeding season ended. 
Ground squirrels also showed seasonal variations with a large de- 
crease in testicular MAO activity from April to June. Ww) 


46456 Sodium: some effects on bluegreen algal growth. Ward, 
A.K.; Wetzel, R.G. (Michigan State Univ., Hickory Corners). J. 
Phycol.; 11: No. 4, 357-363(1975). 

The growth of heterocystous bluegreen algae in various con- 
centrations of sodium was exami in axenic culture as well as in 
situ studies. Anabaena cylindrica Lemm, with no Na* added, suf- 
fered from decreased rates of acetylene recluction, '*C assimilation, 

yll a and partic te organic compared to cultures supplied wi 
5 10, and 50 mg Na* . 1-'. Sodium deficient algae rel extracel- 


lularly a higher percentage of previously fixed C as organic C. No 


erences in any parameter measured were demonstrable among 
cultures grown with 5, 10, and 50 mg Na* . I-*. Hi i 
concentrations (20 mg NOs- . ~') resulted in dec rates of 
acetylene reduction and heterocyst numbers in Na sufficient and Na 
deficient cultures; however, decreased cellular Na content at high 
NOs- levels occurred only in N deficient cultures. Higher percent- 
ages of excreted organic C occurred with increasing NOs- concen- 
trations in Na deficient cultures. Sodium enrichment of natural 
bluegreen populations with the addition of 50, 100, and 200 mg Na* . 
I~’ elicited neither a stimulatory nor an inhibitory response in 
photosynthetic C fixation. In contrast, the addition of small amounts 
of Na* (5 mg . I~") resulted in increased C fixation. However, since 
the Na concentration of the lake water, at ca. 5 mg Na* . I~}, was 
sufficient for growth of the bluegreens present, sodium is not as- 
sumed to be limiting under most natural conditions. No increase in in 
situ acetylene reduction rates occurred with additions of sodium. 


46457 Evidence for the pressure of secondary calcium phosphate 
in bone and its stabilization by acid Neuman, W.F.; 
Bareham, B.J. (Univ. of Rochester, NY). Calcif: Tissue Res.; 18: 161- 
172(1975). 

Calvaria from three 4-day-old chicks were incubated in a 
variety of buffers to study the parameters controlling the equilibra- 
tion of bone with its supporting fluid environment. Strong inferential 
chemical evidence was obtained for the presence in viable bone of 
some calcium phosphate phase of high solubility apparently gov- 
erned by the K/sub sp/ of CaHPO, . 2H2O. In dead bone, this p 
underwent spontaneous conversion to a higher Ca/P ratio. In viable 
bone the soluble phase appeared to be stabilized by the metabolic 
— of acid (lactate) as revealed by the effects of selective 

ibitors. 


46458 Some results from feeding experiments with reindeer. Ja- 
cobsen, E.; Skjenneberg, S. (Norwegian State Domestic Reindeer 
Research Inst., Harstad). pp 95-107 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 

Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The main purpose of this work is to make the reindeer 
husbandry more independent of the variations of natural pastures. 
The work includes: development of a substitutional food stuff, 
determination of the nutritional value of lichens, effect of different 
supplements to a lichen diet, and the importance of the quality of 
winter nutrition on newborn calves. Different types of dietary substi- 
tutes were tested. The ration having the best dietary effect, slow 
consumption rate and high energy content has this composition 
(coarse-ground, pelleted): barley 40 per cent, oats 17 per cent, wheat 
bran 15 per cent, young grass 25 per cent and soybean oil 3 per cent. 
Three male calves given a pure lichen diet were used for two 
digestion trials. The lichen was digested as follows: organic matter 
74.9 per cent, ether extract 66.0 per cent, crude fiber 75.2 per cent, 
nitrogen free extract 79.7 per cent. Lost by digestion of 1 kg DM 
was 6.3 g crude protein. Estimated energy was 0.9 feed units/kg 
DM. Supplements (protein, minerals or energy) increased the intake 
of lichen, reduced digestibility of total ration (compared to lichen 
alone) and gave a postive growth response. Pregnant females were 

iven protein and minerals as a dietary supplement to lichen from 

‘ebruary 16 to May 6. This increased the live weight of female 
reindeer, milk yield and the growth rate of fawns, thus indicating a 
beneficial effect on normal winter pastures. 
46459 In vitro digestibil'ty of forages utilized by Rangifer taran- 
dus. Person, S.J.; White, R.G.; Luick, J.R. (Univ. of Alaska, Fair- 
banks). pp 251-256 of In Proceedings of the first international rein- 
deer and caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; 
Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 
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Digestibilities of some forages commonly consumed by Ran- 
gifer were estimated using the standard Tilley-Terry in vitro tech- 
nique. Dry matter disappearance of a representative lichen, Cladonia 
Alpestris, was lower than anticipated at 6.4 percent using rumen 
liquor from rumen fistulated reindeer fed commercial pellets (Purina 
Cattle Starter No. 1) and 16.2 percent using liquor from reindeer fed 
mixed lichens. Dry matter digestibility of commercial pellets in the 
same rumen liquors were greater than expected being respectively 
66.6 and 64.0 percent. In vivo digestibilities of a lichen mixture and 
the commercial pellets were respectively 55.4 and 58.0 percent. 
Rumen retention times were determined concurrently by reference 
to an inert particulate marker (***CeCl). A mean retention time of 10 
hours was noted for the pellet ration versus almost 5 days for the 
mixed lichen. Thus the commonly used incubation time of 48 hours 
for the first stage of in vitro digestion may lead to underestimation of 
dry matter digestibilities for lichen when incubated in liquor from 
reindeer consuming mainly lichens. 


46460 Volatile fatty acid (VFA) production in the rumen and 
cecum of reindeer. White, R.G.; Gau, A.M. (Univ. of Alaska, Fair- 
banks). pp 284-289 of In Proceedings of the first international rein- 
deer and caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; 
Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The in vitro VFA production rate technique was used to 
compare rumen and cecal fermentation patterns of reindeer given 
either lichen (ca 3 percent CP) or a pelleted ration (Purina Cattle 
Starter No. 1 ca 12 percent CP). Ruminal VFA production rates 
estimated on samples obtained from rumen fistulated reindeer given 
the pelleted ration were between 12 and 17 mM/Il.hr for VFA 
concentrations of 60 to 73 mM/1. Ruminal VFA production rates 
for reindeer given lichen were similar to results for the pelleted diet 
(14 to 37 mM/1.hr) for a range in VFA concentration of 56 to 105 
mM/1. In comparison, cecal production rates for the lichen diet 
were generally higher (28 to 84 mM/1.hr) than the ruminal rates. On 
both the pelleted and lichen diets total VFA produced by the cecum 
amounted to approximately 20 Pang of that produced by the 
rumen. Over 65 percent (range 65 to 80 percent) of ruminal VFA 
was absorbed from the rumen. Whole animal rates of VFA produc- 
tion in the rumen and cecum were related to the VFA pool size. 


46461 Comparative study in reindeer and white-tailed deer of 
Finland on rumen metabolism and fatty acids of adipose tissues. 
Brueggemann, J.; Drescher-Kaden, U.; Schubert, R.; Erbersdobler, 
H.; Giesecke, D. (Univ., Munich). pp 290-296 of In Proceedings of 
the first international reindeer and caribou symposium. Luick, J.R. 
(ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

During a field study in September-October 1968 a total of 10 
reindeer fed in groups mainly on poor range, oats or commercial 

meal-based pellets, and of nine white-tailed deer on good range 

were examined by in vitro rumen fermentation and various analytical 
techniques. Apart from nutritional and individual differences rein- 
deer showed relatively high rumen populations of protozoa and an 
acetate-butyrate-type fermentation. In rumen fermentation rates, 
total volatile fatty acids, and total bacteria reindeer were exceeded 
by white-tailed deer which were virtually free of protozoa and had 
an acetate-propionate-type fermentation. Further differences within 
and between species in the rates of cellulose and starch breakdown 
as well as in certain physiological and anatomical criteria were 
mostly related to nutrition and rumen microbial activities. With 
regard to adipose tissues the perinephric and omental fats of reindeer 
showed higher levels of fatty acids C 18 : 1 and lower levels of C 18 
: O and were thus less satured than those of white-tailed deer. In 
addition some dietary effects appeared to exist. In comparison, the 
main characteristics of reindeer differed markedly not only from 
white-tailed deer but also from six other wild ruminant species of 
Europe so far studied. 


46462 Responses of reindeer, Rangifer tarandus, to heat stress. 
Yousef, M.K.; Luick, J.R. (Univ. of Alaska, Fairbanks). pp 360-367 
of In Proceedings of the first international reindeer and caribou 
symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska 
(Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Although reindeer experience exposure to heat stress as a 
result of their effective insulation even at moderate temperatures 
and/or exposure to heat during the summer season, little is known of 
their physiological responses to heat stress. To evaluate their physio- 
logical adjustments to heat, three yearling female reindeer were 
exposed for five hours to ambient temperatures (Ta) of 10, 20, 30, 35, 
40 and 45°C. Relative humidity was 40 to 43 percent, and feed and 
water were available ad libitum. Heart rate (HR), respiratory fre- 
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y (Rf), rate of oxygen consumption (VOz), rectal temperature 
‘e) and blood hematocrit (Hct) were measured during each tem- 
perature exposure. At 35°C and above, all the measured physiologi- 
cal parameters increased. An increase of 4 to 5 fold in Rf was 
sufficient to prevent a further rise in Tre. Thus thermal polypnoea 
represents an adequate mechanism for evaporative cooling in rein- 
deer. Indices of heat tolerance for reindeer were calculated from 
data on Tre and Rf and compared to other large mammals. In 
conclusion, it appears that reindeer are as heat tolerant as some 
domestic cattle and wild African ungulates. 


46463 Circulation in the growing reindeer antlers. Krog, J.O.; 
Wika, M. (Univ. of Oslo). pp 368-373 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 
From 1. international reindeer and caribou symposium; F: 
banks, Alaska, United States of America (USA) (9 Aug 19D). 
See CONF-720870—. 
The circulation in the growing antlers of reindeers is very 
e. In the present studies the relative values for circulation in the 
different parts of the antlers were determined by means of thermo- 
grams. The site of rapid growth at the tips of the antlers was found 
to be the warmest parts. Heat loss from the antlers seems to be a 
function of the large local biood flow necessary for the rapid growth 
and not due to a special thermoregulatory adjustment as has previ- 
ously been suggested. 


46464 Accumulation of water in reindeer during winter. Ca- 
meron, R.D.; White, R.G.; Luick, J.R. (Univ. of Alaska, Fairbanks). 
pp 374-378 of In Proceedings of the first international reindeer and 
caribou symposium. Luick, 5 R. (ed.). Fairbanks, Alaska; Univ. of 
Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

grazing lichen 


Non-pregnant female reindeer tures in 


winter or held under simulated winter conditions in the laboratory 
may accumulate a quantity of body water equal to nearly 15 percent 
of body weight, while body weight itself remains relatively constant. 
Our data suggest that the primary site of this change in body 
hydration is the alimentary tract, particularly the ruminal fraction. 


The phenomenon is discussed in terms of the problems associated 
with predicting body composition of Rangifer and with regard to its 
possible survival value. 


46465 Effect of potassium and hypomagnesemia on insulin in the 
bovine. Lentz, D.E.; Madsen, F.C.; Miller, J.K.; Hansard, S.L. 
(Comparative Animal Research Lab., Oak Ridge, TN). J. Anim. Sci.; 
43: No. 5, 1082-1087(1976). 

Grass tetany in cattle has been associated with the consum 
tion of early spring forages high in potassium (K) and low in 
magnesium (Mg). Alterations in serum Mg and K may affect inter- 
mediary carbohydrate metabolism, resulting in hypoglycemia and 
ketosis that often accompany tetany. We investigated these 
interrelationships by infusing potassium chloride (KCI) intravenously 
in normal (plasma Mg greater than 2.1 mg/100 ml) and Mg-deficient 
(plasma Mg less than .7 mg/100 ml) 9-month-old Holstein bull calves 
and intraruminally into nonpregnant, nonlactating Holstein cows. 
Plasma levels of both K and immunoreactive insulin (IRI) were 
elevated (P less than .01) by 1.14, 2, and 3 percent KCI (51, 64, and 
135 mg K/kg) in calves and by 550 g KCl (440 mg K/kg body 
weight) in cows. Plasma K was lower (P less than .01) and IRI 
higher (P less than .01) in Mg-deficient calves than in normal calves 
during 2 percent KC! infusion. These results suggest that prolonged 
elevation of K and insulin in ruminants could lead to a series of 
metabolic disturbances that may play an important role in the 
etiology of grass tetany. 


46466 Conservation of RNA polymerase during maturation of the 
Rana pipiens oocyte. Hollinger, T.G.; Smith, L.D. (Oak Ridge Na- 
tional Lab., TN). Dev. Biol.; 41: 86-97(1976). 

DNA-dependent RNA polymerase was extracted from oo- 
cytes of the frog, Rana pipiens. The bulk of the enzyme activity was 
present in the germinal vesicle and the amounts of each major form 
of such activity did not significantly change during oocyte matura- 
tion. Therefore, either nuclear polymerase activity is conserved after 
breakdown of the oocyte nucleus during maturation or, alternative- 
ly, de novo synthesis of the enzymes must occur during oocyte 
maturation concomitant with degradation. We have measured rates 
of protein synthesis in oocytes and determined a maximum rate of 
synthesis for RNA polymerases. Our kinetic studies show that no 
more than 20, 10, and 5 percent of RNA polymerases type I, IIa, and 
IIb, respectively, could be synthesized during steroid-induced oocyte 
maturation. These results thus show that the bulk of RNA polymer- 
ase accumulates in the germinal vesicle during oogenesis, is dis- 
persed into the cytoplasm during maturation, and, since only limited 
synthesis seems to be occurring, the polymerase is available during 
embryogenesis. 
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Free amino acid pools in muscle and hemolymph during the 
molt cycle of the land crab, Gecarcinus lateralis. Yamaoka, L.H.; 
Skinner, D.M. (Oak Ridge National Lab., TN). Comp. Biochem. 
Physiol., A; 55: 129-134(1976). 
The total free amino acids in muscle water of the land crab, 
Gecarcinus lateralis, decrease almost 3-fold during the premolt 
iod in comparison to the intermolt period (193 ~M/g during 
intermolt and 67 wM/g during late premolt). This decrease is ac- 
counted for primarily by changes in the nonessential amino acids 
proline, glycine and alanine. At the same stage, several essential 
amino acids (lysine, methionine and tyrosine) increase 2- to 4-fold. 
Although free amino acid levels in hemolymph are lower and more 
variable than those in muscle, the same amino acids show similar 
molt-stage-related changes. The decreases in glycine and proline 
may be associated with the synthesis of the new exoskeleton and 
connective tissue during the premolt period. 


46468 Effect of transplanted human ovarian cancer tissue on liver 
lipid metabolism of nude mice. Nakazawa, I. (Tokyo Univ.); Mead, 
J.F. Lipids; 11: No. 2, 159-161(1976). 

The changes in the lipids of liver tissues of nude mice with 
and without transplanted human cancerous tissues were studied to 
clarify the effect of transplanted human tumor tissues on host liver 
lipid metabolism. The total lipid was extracted and separated into 
phospholipid, triglyceride, and other fractions by thin layer chroma- 
tography. The amounts of methyl esters of fatty acids of each lipid 
fraction were measured by quantitative gas liquid chromatography 
after each lipid fraction had been subjected to methanolysis by 5 
percent HCl-methanol. The phospholipid content of liver tissues of 
six tumor bearing nude mice was increased and the triglyceride 
content decreased in comparison with these fractions in three con- 
trol nude mice. The ratio of the phospholipid fatty acid content to 
the triglyceride fatty acid content (phospholipid:triglyceride 
[PL:TG]) of six tumor bearing nude mice was distributed between 
7.6 and > 5, whereas PL:TG ratios of three control nude mice were 
distributed between 1.7 and 3.8. This result — similar to that 
reported for human liver tissues of patients with mal t neoplastic 
disease, indicating that nude mice with transplanted human cancer 
may be useful for clarifying the mechanisms of the lipid-chemical 
changes of liver tissues of patients with malignancies. 


activity in bromo- 


(transport 
cultured frog cells. Freed, J.J.; —— 1.M. (Inst. for Cancer Re- 
search, Philadelphia). Exp. Cell Res.; 99: 126-134(1976). 

Haploid frog cell strain ICR B20 is resistant to 10-* M 
bromodeoxyuridine through its failure to express a thymidine-specif- 
ic saturable transport reaction, although it continues to express 
thymidine kinase (EC 2.7.1.75) at levels comparable to that of the 
sensitive parental strain ICR 2A. However, the thymidine kinases of 
these two lines are not entirely equivalent: we rt here that ICR 
2A enzyme appears to contain two fractions of differing thermostabi- 
lity and that ICR B20 expresses only the more thermostable form. 
Plots of log surviving enzyme activity vs time at 45°C from ICR 2A 
are biphasic and may be resolved into a thermolabile component F 
with a P half. life about 5 min and a thermostable component S with a 
half-life greater than 200 min. Similar plots from ICR B20 are 
exponential and indicate a half-life greater than 200 min. The frac- 
tion of the initial enzyme activity represented by F averages about 
one-third of the total. If ICR 2A enzyme is heated in the presence of 
thymidine (0.05 mM), component F is stabilized. However, dialysis 
ey thymidine-free buffer does not make S activity thermolabile. 

time course of enzyme reaction in ICR 2A preparations in non- 
linear and suggests that F activity may decay independently of S; 
ICR B20 extracts (and extracts of ICR 2A that have previously been 
heated at 45°C) give nearly linear reaction rates. These observations 
suggest that the transport deficiency of ICR B20 is associated with 
loss of a portion of the total th kinase activity and raise the 
possibility that the lost fraction of activity may participate in trans- 


port. 


46470 Linked active transport system for Na* and K* in a glial 
cell line. Kukes, G.; De Vellis, J.; Elul, R. (Univ. of California, Los 
Angeles). Brain Res.; 104: 93-105(1976). 

Ouabain (5 x 10~* M) induced a 6-fold increase in intracellular 
Na* and a 65 percent loss of cellular K* in C6 glial cells which was 
accompanied by a 12 mV decrease in the resting membrane poten- 
tial. Following ouabain washout intracellular ion concentrations and 
the membrane potential returned to control levels suggesting that C6 
is capable of active Na* transport which is linked to uptake of K*. A 
portion of K* uptake under steady-state conditions is also active 
since K* influx was reduced 32 percent by ouabain. Five mM 
cyanide significantly increased cell Na* and significantly decreased 
cell K* and the membrane potential. The similarity in the ratio of 
Na* gained/K* lost (ouabain 1.24, cyanide 1.41) suggests that —_ 


influx. Part of this effect may be due to the marked reduction in K* 
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efflux at low temperature. At 6°C cell loss of K* was much less than 
loss of K* with ouabain at 37°C. The observation of a linked Na* - 
K* transport system in C6 cells confirms the hypothesis that coupled 
active Na* -K* exchange occurs in glial cells and suggests that ionic 
transport may regulate certain aspects of glial metabolism. 


46471 Rapid screening of lipid metabolism in monolayer cell 
cultures. Dosado, E.A.; Hsie, A.W.; Snyder, F. (Oak Ridge National 
Lab., TN). J. Lipid Res.; 17: No. 3, 285-288(May 1976). 

Monolayer cell cultures grown on coverslips in the presence 
of radioactive lipid precursors were embedded in silica gel layers for 
— and reso omy: eg the labeled products directly "7, thin- 

yer chromatography. method permits rapid screening of lipi 
lism in tissue cultures with a small number of cells. - 


46472 Sun and shade differences in productivity of reef corals. 
Wethey, D.S.; Porter, J.W. (Univ. of Michigan, Ann Arbor). Nature 
(London); 262: No. 5566, 281-282(22 Jul 1976). 

The coral Pavona praetorta was collected west of Eniwetok 
Island and rates of ————_ were determined in the dinoflagel- 
lates living as symbionts in the coral. Relative to maximum photo- 
synthetic rates the deep water individuals saturate their photosyn- 

ic machinery at lower radiation intensities than the shallow 
water individual. This is analogous to the sun and shade differences 
for canopy and understory plants. The acclimation to ambient light 
— in corals suggests that extrapolation from measurements or 
individuals at one depth to the population over the whole depth 
range is not valid. (HLW) 


46473 Photoreduction of O2 primes and replaces CO. assimila- 
tion. Radmer, R.J.; Kok, B. (Martin Marietta Labs., Baltimore). Plant 
Physiol.; 58: No. 3, 336-340(Sep 1976). 

A mass spectrometer with a membrane inlet system was used 
to monitor directly gaseous components in a suspension of algae. 
Using labeled oxygen, we observed that during the first 20 seconds 
of illumination after a dark period, when no net O2 evolution or CO2 
uptake was observed, O2 evolution was normal but completely 
compensated by O2 uptake. Similarly, when CO. uptake was totally 
<ea inhibited, O2 evolution proceeded at a high (near maxi- 


rate. Under all conditions, O2 uptake balanced that fraction of 

the O2 evolution which could not be accounted for by COz uptake. 

From these observations we concluded that O2 and CO: are in direct 

competition for photosynthetically generated reducing power, with 

pod eo the main electron acceptor during the induction process 
le 


r other conditions in which CO2 reduction cannot keep 
pace with O2 evolution. The high rate of the Oz uptake reaction 
observed in the presence of iodoacetamide, KCN, or carbonyl 
cyanide p-trifluoromethyoxyphenylhydrazone, suggests that a spe- 
cial high capacity oxidase distinct from ribulose diphosphate oxygen- 
ase exists in whole cells. The rapid reduction of molecular O: after a 
period of darkness probably serves as a priming reaction for the 
photosynthetic apparatus. The high steady state rate of the Oz cycle 
in the absence of CO» fixation suggests that the regulation of 
photosynthesis does not involve goles changes in the rate of 
photochemical electron transport. 


46474 Influence of prolonged ACTH treatment on rat adrenal 
steroidogenesis. Slaga, T.J.; Krum, A.A. (Oak Ridge National Lab., 
TN). Res. Commun. Chem. Pathol. Pharmacol.; 15: No. 2, 279- 
290(Oct 1976). 

A series of in vitro experiments using pregnenolone-'*C-4 and 
progesterone-'*C-4 as precursors were performed to determine the 
effects of prolonged ACTH administration on adrenal steroid bio- 

enesis in the rat. Under ACTH administration there was a ten 

or the isolated steroids to have larger quantities and specific activi- 
ties from both precursors than under control conditions. In contrast 
to the rabbit, the rat did not produce any detectable amounts of 17 a- 
hydroxylated steroids under either control or SS ACTH 
treatment using the very sensitive double isotope derivative assay for 
quantitation. 

46475 Primary productivity of submerged macrophytes in West 
Blue Lake, Manitoba. Love, R.J.R.; Robinson, G.G.C. (Univ. of 
Manitoba, Winnipeg). Can. J. Bot.; 55: No. 2, 118-127(15 Jan 1977). 

The productivity of Potamogeton Richardsonii, P. pectinatus, 
Myriophyllum alterniflorum, Megalodonta Beckii, and vul- 
garis in West Blue Lake, Manitoba, is rted. Measurements of 
changes in biomass and assimilation of '*CO, in random and non- 
random samples throughout the growing season of 1973 were used. 
Changes in biomass of P. Richardsonii, M. alterniflorum, M. Beckii, 
and C. vulgaris determined from random samples com) favor- 
ably with t determined from non-random samples. This was not 
the case for P. pectinatus because of its restricted occurrence. 
Similarly, measurements of '*CO: assimilation in random samples of 
P. Richardsonii, M. alterniflorum, and M. Beckii compared well 
with non-random samples. Productivity values derived from ‘*CO, 
Seasonal trends of production and the depth distribution of produc- 
tion are discussed, and macrophyte production is compared with 

uction. 
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46476 and malate and oxidation in corn mito- 
chondria. Day, D.A.; Hanson, J.B. (Univ. of Illinois, Urbana). Con- 
tract E(11-1)-790. Plant Physiol.; 59: No. 4, 630-635(Apr 1977). 
Pyruvate oxidation and swelling in pyruvate solutions by corn 
(Zea mays) mitochondria were inhibited by a-cyano-4-hydroxy- 
cinnamic acid, an inhibitor of pyruvate transport in animal mitochon- 
dria; however, there was no inhibition of pyruvate dehydrogenase 
activity, and malate and NADH oxidation were not affected. These 
results suggest the presence of a pyruvate” -OH™ exchange transport- 
er which supplies the mitochondrion with oxidizable substrate. Lac- 
tate appears to be transported also, but not dicarboxylate anions or 
inorganic phosphate. rate of pyruvate transport was much 
slower than that of malate, however, and valinomycin was required 
to elicit appreciable swelling in potassium pyruvate. Malate oxida- 
tion contributed significantly to respiration supported by pyruvate 
plus malate, and malate did not act solely as a “sparker” for pyruvate 
oxidation. NAD*-malic enzyme activity was found in sonicated 
tions, and comparison of O2 consumption with CO: released 
m 1-'*C-pyruvate indicated that transported malate was being 
converted to pyruvate, particularly as the malate to pyruvate ratio 
increased. The results suggest that pyruvate transport becomes limit- 
ing under conditions of high energy demand, but that rapid malate 
transport makes up the difference, supplying pyruvate via malic 
— and replenishing losses of tricarboxylic acid cycle interme- 
ites. 


Water relations and photosynthesis of a barrel cactus, 
Ferocactus acanthodes, in the Colorado Desert. Nobel, P.S. (Univ. of 
California, Los Angeles). Oecologia (Berlin); 27: No. 2, 117-133(11 
Aug 1977). 

The structural characteristics, water relations, and photosyn- 
thesis of Ferocactus acanthodes (Lemaire) Britton and Rose, a barrel 
cactus exhibiting Crassulacean acid metabolism (CAM), were exam- 
ined in its native habitat in the western Colorado desert. Water 
storage in its succulent stem permitted nighttime stomatal opening to 
continue for about 40 days after the soil water potential became _ oa 
than that of the stem, a period when the plant would be unable to 
extract water from the soil. After 7 months of drought and conse- 
quent unreplenished water loss from a plant, diurnal stomatal activ- 
ity was not observed and the stem osmotic pressure was 6.4 bars, 
more than double the value measured during wet periods with 
nighttime stomatal opening. F. acanthodes had a shallow root system 
(mean depth of 8 cm) which responded within 24 h to rainfall. When 
the nocturnal stem surface temperature was raised from 8.0°C to 
35.0°C, the stomatal resistance increased 4-fold, indicating that cool 
nighttime a are advantageous for gas exchange by F. 
acanthodes. Moreover, the optimal temperature for CO» uptake in 
the dark was only 12.6°C. CO» uptake at night became maximal for 
3.9 m Einsteins cm~? of photosynthetically active radiation incident 
during the preceding day, and the minimum number of incident 
quanta absorbed per CO: fixed was 68. The transpiration ratio (mass 
of water transpired/mass of CO: fixed] had the relatively low value 
of 70 for an entire year, consistent with values obtained for other 
CAM plants. The total amount of water annually diverted to the 
floral structures was about 6 percent of the stem wet weight. The 
annual growth increment estimated from the net COz assimilation 
corresponded to about 10 percent of the stem mass for barrel cacti 34 
cm tall, in agreement with measured dimension changes, and indicat- 
ed that such plants were about 26 years old. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 46330, 46661 


46478 Urea recycling in caribou, cattle and sheep. Wales, R.A. 
(Univ. of Alberta, Edmonton); Milligan, L.P.; McEwan, E.H. pp 
297-307 of In Proceedings of the first international reindeer and 
caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of 
Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The tracer technique developed by Ford was employed to 
estimate the proportion and quantity of the urea pool labelled by 
intravenous administration of '*C-urea that was transferred to the 
digestive tracts of caribou and beef bulls fed low protein diets. 
Caribou trials were conducted during both the summer growth and 
winter dormancy phases of the growth cycle. The results were 
compared with data from similar experiments conducted on sheep by 
Ford. Summer caribou, beef bulls and sheep all recycled about 45 
percent of the injected label to the digestive tract, and the quantity 
of urea recycled appeared to be dependent upon the plasma urea 
concentration. The winter caribou recycled a greater quantity of 
urea per unit metabolic body size, without any significant increase in 
the plasma urea concentration from summer levels. Rather, the 
proportion of label recycled increased to 58 percent, which was 
considered indicative of a shift in the disposition of plasma urea. 
Factors including the cyclical growth pattern and, particularly, 
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t be involved in 


changes in the composition of the diet which 
er tarandus during 


the enhancement of urea —— noted in Rangi 
the winter dormancy period are discussed. 


46479 Method for measurement of energy expenditure in 

Strained reindeer and caribou. Young, B.A. (Univ. of Alberta, Ed- Ed- 
monton); McEwan, E.H. pp 355-359 of In Proceedings of the first 
international reindeer and caribou symposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; F: 
banks, Alaska, United States of America (USA) (9 Aug 197). 
See CONF-720870—. 

A suitable method for measurement of energy expenditure of 
unrestrained animals has been sought for considerable time by re- 
searchers. Recently a method involving the measurement of COz 
entry rate by an isotope dilution procedure and prediction of rate of 
energy expenditure from empirically determined relationships was 
developed for free grazing domestic sheep and cattle. This new 
method was evaluated for use on reindeer and caribou. Where 
similar infusion and sampling procedures are used for determination 
of CO: entry rate a single relationship apparently exists between CO2 
entry rate and rate of energy expenditure of sheep, cattle, reindeer 
and caribou. 


46480 Glucose metabolism in female reindeer. Luick, J.R.; 
White, R.G. (Univ. of Alaska, Fairbanks). pp 379-386 of In Proceed- 
ings of the first international reindeer and caribou symposium. Luick, 
TR. (ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 

Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Initial studies on aspects of carbohydrate metabolism in rein- 
deer showed that plasma glucose concentration exceeded that of 
other ruminants while the volume through which it was distributed 
was normal. Studies were then made on the kinetics of glucose 
metabolism to characterize the reindeer in relation to other rumin- 
ants. Net and total rates of glucose synthesis and loss (expressed as 
mg/min per kg®.”5) were estimated using dual isotope ('*C and *H) 
dilution techniques in grazing and penned reindeer. The net and total 
rates of glucose synthesis in feeding female reindeer at maintenance 
(respectively 4.2 and 6.6), terminal pregnancy (respectively 2.8 and 
7.1) and lactation (respectively 8 to 10.1 and 12 to 15) were similar to 
published values for sheep and cows. Highest rates of net and total 
synthesis of glucose (respectively 10.1 and 15.2) were noted in 
lactating females in the month of June. No significant difference was 
noted between lactating and non-lactating female reindeer in August 
and the high rates noted in June through September were greater 
than the respective estimates for females at maintenance and were 
associated with abundant vegetation, declining milk production and 
increasing body weights. For most of the year (November to May), 
the net rate of synthesis of glucose in grazing female reindeer is at or 
below maintenance and the glucose requirement of the animal is met 
by recycling glucose carbon. This effect is most pronounced in late 

egnancy; almost twice as much glucose was resynthesized as was 
‘ormed de novo. Peak rates of glucose resynthesis are considerably 
higher than previous reports for other ruminant animals. 


46481 Measurements of half-life of rat cardiac myosin heavy 
chain with Leucyl-tRNA used as ae pool. Martin, A.F.; Ra- 
binowitz, M.; Blough, R.; Prior, Zak, R. (Univ. of Chicago). & 
Biol. Chem.; 252: No. 10, aon 32985 May 1977). 

The kinetics of labeling of myosin heavy chain, following a 
single intravenous injection of L-[4,5-*H]leucine, were analyzed 
with the help of a computer, in conjunction with the labeling 
kinetics of the specific radioactivities of the precursor amino acid 
pool. As precursor we used leucyl-tRNA which, as we show here, 
differs significantly from the intracellular free leucine pool. The half- 
life of myosin heavy chain was determined from the initial period (0 
to 60 min) of incorporation of label into protein after a single 
injection of tritiated leucine, and also from the period (7 to 14 days) 
when there is exponential decay of the labeled protein. Myosin 
heavy chain was separated from other myofibrillar proteins by 
oihinsiaiamite gel electrophoresis before measurement of leucine 
specific radioactivity. The specific radioactivity was measured in 
both protein and precursor pools by a sensitive isotope dilution 
procedure (range, 100 to 1500 pmol). The values for the half-life of 
myosin heavy chain determined at both intervals were similar (5.4 
and 5.9 days). Substitution of the specific radioactivity of the intra- 
cellular free leucine pool decreased the half-life to 2.7 days. Similar 
values were obtained when the half-life was calculated by simple 
graphical integration of the experimental curves. 


46482 Comparison of turnover of several 8 eee proteins 
and critical evaluation of double isotope method. Zak, R.; Martin, 
A.F.; Prior, G.; Rabinowitz. (Univ. of Chicago). J. Biol. Chem.; 252: 
No. i0, 3430-3435(25 May 1977). 

The turnover of several myofibrillar proteins in the rat myo- 
cardium, namely, myosin heavy chain, light chains, actin, tropomyo- 
sin, and a-actinin, was compared by two methods: the double 
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isotope technique and determination of the specific radioactivity of 
leucine in electrophoretically separated proteins. The sensitivity of 
the double isotope method was evaluated by computer analysis of 
the precursor-product relationship. On the basis of this analysis, we 
selected experimental conditions whereby maximum discrimination 
between protein turnover rates could be obtained. In addition, 
experimentally derived double isotope ratios were converted into 

f-lives by means of a computer-constructed curve. The turnover 
rates of individual myofibrillar proteins were related as follows: 
myosin heavy chain = a-actinin = tropomyosin greater than actin 
greater than light chain 1 = light chain 2. A similar relationship was 
obtained when the rate of leucine incorporation into individual 
myofibrillar proteins was measured. The ratio of light chain 1 and 
light chain 2 specific radioactivity to that of myosin heavy chain 
changed with time, however. The ratios were light chain 1/heavy 
chain = 0.43, light chain 2/heavy chain = 0.38 10 min after 
administration of label. Four days later, the ratios were 0.71 and 
0.77, respectively. The convergence of the specific radioactivities of 
heavy and light chains of myosin with time is consistent with the 
existence of a macromolecular — of light chains that has not 
yet been assembled into a complete myosin molecule. 


MEDICINE 
REFER ALSO TO CITATION(S) 46303, 46399, 46400 


46483 (UCLA—12-1082, pp 139-143) Physics of x-ray computed 
tomography. Akutagawa, W.M.; Huth, G.C. 1976. 

In Annual progress report for period endin ing June 30, 1976. 

Sections are included on theoretical limits of x-ray computed 
tomography and the relationship of these limits to human organ 
imaging and specific disease diagnosis; potential of x-ray computed 
tomography in detection of small calcified particles in early breast 
cancer detection; early lung cancer measurement and detection; 
advanced materials for ionizing radiation detection; positron system 
with circular ring transaxial tomographic camera; contrast mecha- 
nism of transmission scanner and algorithms; and status of design on 
a 200 keV scanning proton microprobe. (SFL) 


46484 Furildioxime method for nickel analysis in serum and urine 
by electrothermal atomic absorption spectrometry. Mikac-Devic, D. 
(Univ. of Zagreb); Sunderman, F.W. Jr.; Nomoto, S. Clin. Chem.; 
23: No. 6, 948-956(1977). 

From 29. AACC annual national meeting; Chicago, IL, USA 
(17 Jul 1977). 

We describe a method of analysis for nickel in serum and 
urine. After the sample (1 ml) has been subjected to acid digestion, 
Ni(II) is extracted into methylisobutylketone as a furildioximate 
complex, and is measured by electrothermal atomic absorption spec- 
trometry. The method is more sensitive and more convenient than 
previous methods, and is less subject to nickel contamination because 
the digestion and extraction steps are performed in a single tube. 
Analytical recovery of Ni(II) (10 or 20 pg/liter) added to 20 
specimens of serum or urine averaged 101 percent (range, 94 to 107). 
The following values (mean +- SD) were obtained for nickel 
concentrations in specimens of serum and urine from 19 healthy 
adults living in central Connecticut: serum = 3.1 +- 1.6 pg/liter; 
urine = 2.7 +- 1.6 g/liter. The method provides a practical means 
for monitoring occupational exposures of workers to nickel com- 
pounds. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 46173 


46485 (COO—2742-1) Instrumentation for medical diagnosis and 
research with radionuclides in the developing countries. Progress 
report, 1 June 1975—28 February 1977. Dudlely, R.A. (International 
Atomic Energy Agency, Vienna (Austria)). Mar 1977. Contract EY- 
76-C-02-2742. 9p. Dep. NTIS, PC A02/MF AO1. 

This project seeks to bring about a more effective use of 
nuclear instrumentation in medical applications of radionuclides in 
developing countries by facilitating selection of the more appropriate 
applications, by stimulating the design of instruments capable of 
performing these applications satisfactorily under the conditions 
prevailing, and by encouraging improved maintenance. A research 
contract has been established with a group at Harvard Medical 
School which constitutes a pilot cost-effectiveness analysis of nucle- 
ar medicine applications in the context of a developing country; the 
results are expected to be available in a few months. Data on 
commercially available well-scintillation-counter systems, probably 
the single most vital instrument in a simple laboratory, have been 
collected and classified, and a prototype of a simple new instrument 
is being constructed in the Agency’s laboratory. The potential and 
suitability of these numerous instruments will be appraised. The 
current capabilities and requirements for maintenance of nuclear 
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instruments in countries have been reviewed by a 
of consultant. program to survey the fainonance in 
developing countries on a regional basis has been initiated. 


46486 (NTIS/PS—77/0094) studies (a bib- 


Radioimmunoassay 
liography with abstracts). Report for 1964-feb 77. Crockett, P.W. 


Va. (USA)). 


(This 
1 of which are new 


46487 infarct size. Annual 
report, 30 Jun 1975—15 Apr 1976. Block, P.C.; Khaw, B. (Massachu- 
setts General Hospital, Boston (USA)). 14 Apr 1976. Contract NO1- 
HV-5-2992. 31p. S, PC A03/MF A01. 
The project is designed to show that purified anti-cardiac 
myosin (or ts thereof) will (1) localize in areas of myocardial 
— and (2) provide a useful tool for measuring the sage of 
e. Anti-myosin localization was enhanced by using 
(Fab)2 fi ts of anti-myosin - especially when (Fabl)2 uptake 
was determined at 72 hours after coronary occlusion in experimental 
animals. There is an inverse ex —s relationship between anti- 
myosin (Fab1)2 localization — myocardial blood flow as 
determined by microsphere Preliminary myocardial infarct 
Anger camera imaging w ot performed using Iodine-131 labelled anti- 
myosin (Fab1)2 fragments. ‘Hot spot’ images of myocardial infarc- 
tion were superimposed on ‘cold spot’ images produced by radioac- 
tive microspheres in the same area of infarction. Thus, radioactive 
anti-myosin antibody fragments can be used to localize myocardial 
infarction in vivo by myocardial camera imaging. Further 
refinements in techniques will ly allow imaging and ‘sizing’ 
of myocardial infarction in man. 
46488 (PB—262084) The use of scintigraphy in the quantitation 
infarction. Annual scientific 30 Jun 1975—15 
Apr . Leighton, R.F.; Ross, J.N. (Medical Coll. of Ohio, Toledo 
15 “Apr 1976. Contract NO1-HV-5-2987. 46p. NTIS, PC 
A AOl 
Myocardial infarction has been surgically induced in dogs. 
Computer-processed scintigrams employing both (201)thallium and 
(99m)technetium pyrophosphate have been made with gross esti- 
mates of infarct size and more recently are being made with autora- 
diographic reconstruction of infarct size from serial sections. In 
adjacent sections autoradiographic area and tissue densities of radio- 
activity correlate well with indices of myocardial damage such as 
enzyme and myoglobin depletion. 


46489 (PB—262087) Quantitative dual radionuclide imaging of 

Annual report, 15 Jul 1975—15 Apr 1976. 
Zaret, B.L. (Yale Univ., New Haven, Conn. (USA). School of 
Medicine). 15 Apr 1976. Top. NTIS, PC A02/MF AO1. 

The project involves the ae of a quantitative dual 
radionuclide imaging approach for ig regions of infarction, 
ischemia and scar. Studies proceed in a lel fashion in both 
animal and patient laboratories. Thus far authors have defined 
the pathophysiologic correlates of dual radionuclide myocardial 
uptake in experimental infarction in terms of enzymatic assessment of 
viability, regional blood flow and histopathology. The authors have 
quantified infarction with both radionuclides in the experimental 
animal and have now related these measurements to pathologically 
determined infarct weight. In addition, an alternative flow indepen- 
dent myocardial necrosis model has been developed and investigated 
with radionuclides. The feasibility of dual radionuclide imaging of 
acute infarction in man has been demonstrated. Additional radionu- 
clide techniques for assessing ventricular function and wall motion in 
the setting of infarction have been developed. 


46490 (PB—262090) Radioisotopic and data 
detection, and quantification of 


: experimental and human studies. 

report, 30 Jun 1975—15 Apr 1976. Alonso, D.R.; 

Jacobstein, J.G. (Cornell Univ., New York (USA). Medical Coll.). 
15 Apr 1976. Contract NO1-HV-5-2985. 101p. NTIS, PC A06/MF 


AOl. 

The project consists of five separate parts each dealing with 
radioisotopic methods of localization and quantification of 
acute myocardial infarction in the experimental animal and in man. 
The radiopharmaceuticals being studied are 99mTc-glucoheptonate, 
Thallium-201 and 99mTc-human serum albumin. The authors have 
found in work performed to date that studies of myocardial infarc- 
tion are feasible within a few hours of onset and that in animals the 
size of the infarct can be determined from the area of radioactive 

on the scan. Evidence has also been presented that 99mTc- 
interventions designed to protect ischemic myocardium may pro- 
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duce reduction of scintigraphic infarct size. Studies with Thallium- 
201 are in earlier — but appear promising. To date, no actual 
studies have been performed with 99mTc-human serum albumin but 
the mathematical techniques required for such procedures are under 
development. 


(PB—262120) Quantification of ischemic and infarcted 

report, 30 Jun 1975—15 Apr 1976. 

Univ., Ill. (USA). Pritzker School of Medi- 
aly Apr 1976. tract NO1-HV-5-2980. 27p. NTIS, PC A03/ 


By means of the positron emitting myocardial labels: (68)Ga 
microspheres, (13)NH3, (81)Rb and (82)Sr and (13)N-L- 
asparagine, myocardial wu — studies using reconstruction tomo- 
graphy are in progress. The agents are produced locally with a CS- 

5 cyclotron. Imaging is carried out with the double camera positron 
coincidence system of Muehllehner. Data are collected for offline 
processing on 9-track tape, and a variety of algorithms are being 
aan ated for quantitative reconstruction of the myocardial ra- 
dionuclide distributions. Such measurements will be compared to 
regional myocardial perfusion determinations in animals made with 
microspheres, and — clinical trials in patients with ischemic 
heart disease are planned 


46492 (PB—262166) Minimizing infarct size. Annual scientific 
report, 1 Jul 1975—15 Apr 1976, Braunwald, E. (Peter Bent Brigham 
Hospital, Boston, Mass. (USA)). vd Apr 1976. Contract NO1-HV- 
53000. 102p. NTIS, PC A06/MF A 
Several goals were ether 9 tiuring this period of 9 months, 
both in the experimental laboratory and in patients with acute 
myocardial infarction. (1) A study of the effects of aprotinin adminis- 
tration on myocardial ischemic injury, subsequent necrosis and col- 
lateral blood flow following acute coronary artery occlusion was 
carried out to completion. (3) A study of the effect of cobra venom 
factor on myocardial necrosis was completed and the factors res 
sible for its action were examined. (3) A comparison was made o the 
effects of nitroglycerin and nitroprusside on ischemic injury and 
— myocardial blood flow in patients with acute myocardial 
ction and in dogs with coronary occlusions. (4) A method of 
direct measurement of infarct size in the rat was developed. It 
consists of occlusion of the main left coronary artery and the 
histologic quantification of the infarct at 48 hours and 3 weeks later 
by serial histologic sections or alternatively by measuring total left 
ventricular myocardial creative phosphokinase activity. (5) New 
electrocardiographic methods have been developed in order to 
evaluate atraumatically the extent of myocardial infarction in pa- 
tients. (6) Intravenous injection of (113)mIn-ENTMP and 
(99m)TcENTMP in dogs following coronary artery occlusion per- 
mitted a sequential double labeling of the damaged myocardium. (7) 
Since hyaluronidase is a very effective drug in reducing myocardial 
damage both in the experimental animal and in patients with acute 
myocardial infarction, a study was carried out to ascertain its effects 
on collateral flow. 


46493 (PB—262335) Quantifying the size of ischemic, infarcted, 
healing and/or scarred myocardium. Annual report, 30 Jun 1975—15 
Apr 1976. Adolph, R.J. (Cincinnati Univ., Ohio (USA). Coll. of 
Medicine). 15 Apr 1976. Contract NO1-HV-5-2986. 19p. NTIS, PC 
A02/MF 

A portable gamma camera was procured, made operational 
and outfitted with a digital tape storage and retrieval system com- 

tible with an IBM 370 computer for image enhancement and 

image subtraction. Preliminary results on pr tapes are very 
encouraging. Cyclotron production of Thallium-201 has progressed 
as anticipated and current yields of medically useful radiopharma- 
ceutical average 22 mCi od week. Dual isotope imaging using 
Thallium-201 followed by (99m)Tc-diphosphonate or pyrophosphate 
has been performed in 35 patients with acute myocardial infarction. 
Image quality i is excellent. Studies in dogs have shown advantages in 
use of (99m)Tc pyrophosphate compared to diphosphonate; that 
regional hypoxic myocardium simulates myocardial infarction with 
Thallium-201 but not with (99m)Tc diphosphonate or Birt and hos- 
hate; and that differences in image quality between (201 
99m)Tc EHDP may be explained in by the severity ~ ph 
of cellular damage and the degree of perfusion abnormality in the 
microcirculation. 
46494 (UCLA—12-1082) Annual progress report for period 
ending June 30, 1976. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1976. Contract E(04-1)-GEN-12. 206p. Dep. 
NTIS $7.75. 

Separate abstracts were written for 27 sections of the progress 


46495 97-103) Clinical nuclear medicine. 
Ramanna, L.; Tashkin, D aplin, G.V.; Elam, D.; Detels, R.; 
Coulson, A.; Rokaw, S.N. i946. 
In Annual progress report for — ending June 30, 1976. 
Progress is reported in the following areas of research: ra- 
dionuclide lung-imaging procedures in the assessment of injury due 


_. NTIS/PS-76/0125, and NTIS/PS-75/262. 
The bibliography presents a compilation of references on the 

utilization of the radioimmunoassay test in b 

chemistry, immunology, a and 

| contains 100 racts, 

a 
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to ammonia and carbon monoxide inhalation and chronic obstructive 
pulmonary disease; physiological diagnosis of pulmonary embolism; 
dynamic imaging ‘of the dual circulation of lung cancer; and an 
intravenous radionuclide method to evaluate hyposemia caused by 
abnormal alveolar vessels. (HLW) 


46496 (UCLA—12-1082, pp 104-108) Basic nuclear medicine. 
1976. 
In Annual progress report for period ending June 30, 1976. 
Progress is reported on the following research projects: in 
vivo imaging in dogs; evaluation of tissue injury; collimation; in vivo 
quantification of radioactivity; clinical myocardial imaging studies; 
and radioaerosols as indicators of regional ventilation. (HLW) 


46497 (UCLA—12-1082, pp 109-115) Radiopharmaceutical de- 
velopment. Zielinski, F.W.; Robinson, G.D. Jr.; MacDonald, N.S. 
1976. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported in the following areas of research: com- 
pact cyclotron production of '*°I iodide for radiopharmaceutical 
synthesis; synthesis of !**I-labeled compounds for myocardial imag- 
ing and evaluation of kidney and liver functions; ®*Cu: a short-lived, 
generator-produced, positron emitting radionuclide _for 
radiopharmaceuticals; dry radioaerosols for lung airway imaging; 
and improved particulate agents for perfusion imaging. (HLW) 


46498 (UCLA—12-1082, p a Biomedical cyclotron fa- 
cility. MacDonald, N.S.; Bird: .; Takahaski, J.; McConnel, L.; 
Wood, R.; Wakakuwa, S. 1976. 

In Annual progress report for period ending June 30, 1976. 

During the fifth year of operation the mechanical perfor- 
mance of the cyclotron and accessory equipment was excellent. 
Major items put into operation were a small computer system 
interfaced with Ge-Li gamma spectrometer and a pneumatic-tube 
system for fast delivery of short-lived radionuclides. A table is 
presented listing the radionuclides produced. (HLW) 


46499 (UCLA— 12-1082, pp 123-128) Clinical studies short-lived 
isotopes. Webber, M.D.; Victery, W.S.; Cragin, M.D. 1976. 

In Annual progress report for ‘period ending June 30, 1976. 

Progress is reported in the following areas of research: dem- 
onstration of intravascular thrombosis vsing tantalum particles and / 
sup 99m/Tc; correlation of MAA thrombosis scans with fibrinogen 
uptake test; RISA and '*°]-fibrinogen accumulation in sites of form- 
ing and formed thrombi; and clinicopathologic correlations of the 
1257 thyroid scan. (HLW) 


46500 (UCLA—12-1082, pp 129-130) Dynamic function in nu- 
clear medicine. Metzger, J.M. 1976. 

In Annual progress report for period ending June 30, 1976. 

Dynamic function studies in nuclear medicine were con- 
cerned with myocardial blood consumption by external detection 
using hemoglobin labeled with '°O. The validation of the procedure 
was completed in dogs using the in situ perfused heart preparation. 
(HLW) 


46501 Three-dimensional imaging of the myocardium with iso- 
topes. Budinger, T.F. (Univ. of California, Berkeley) p> 263-271 er 
In Cardiovascular imaging and image processing, theory and prac- 
tice. Vol. 72. Palos Verdes Estates, CA; Society of Photo-Optical 
Instrumentation Engineers (1975). 

Successful transverse section results were obtained by multi- 
ple views of the human thorax using the gamma camera and longitu- 
dinal tomographic images of the heart have been obtained by digital 
reconstruction of multiple pinhole images. However, the time and 
skill required for these techniques necessitate new instrumentation 
which will overcome the limitations we have come to understand in 
the past years. The answer is not in a better resolution camera, but 
the proper geometry such as the positron ring-detector system being 
pursued by Washington University, UCLA, Berkeley, and perhaps 
other groups. It is feasible to obtain transverse sections of 12 
portions of the cardiac cycle with 4 mm FWHM with a radiation 
dose less than 100 mrads. This compares favorably with proposed 
fast transmission whole-body scanners. The nuclear medicine ap- 
proach will give not only physiological or topographical function, 
but — more importantly will provide a measure of in vivo 
metabolism. 


46502 Radionuclide assessment of LeVeen shunt patency. 
Kirchmer, N.; Hart, U. (Univ. of Texas, Galveston). Ann. Surg.; 185: 
No. 2, 145-146(Feb 1977). 

Patients with an initially satisfactory result following place- 
ment of a LeVeen peritoneo-venous shunt for intractable ascites may 
reaccumulate massive ascites. Determination of the etiology of such 
is a difficult problem. We describe a simple method using intraperi- 


toneal injection of Technetium-99m sulfur colloid and sane gamma 
camera scintiphotos of the chest and abdomen to allow prompt 
determination of shunt occlusion as the cause. 
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46503 Basic principles of computed axial tomography. eee 
Ro M.M. (Washington Univ., St. Louis). Semin. Nucl. Med.; 7 
2, 109-127(Apr 1977). 


Computer tomography (CT) is a radiological imaging method 
transverse tomographic images reflecting with high 


The contrast resolution achieved by CT permi' 
visualization of soft tissue structure heretofore invisible with conven- 
tional radiographic procedure. The CT image is reconstructed by a 
computer applied algorithm, from a series of x-ray attenuation 
measurements obtained at different angles around the subject, by 
means of radiation detectors. The signal to noise ratio for these 
measurements is optimized by reducing the contribution of scattered 
radiation and of system noise. The CT principle of image reconstruc- 
tion is also applicable in nuclear medicine imaging, with the goal of 
achieving contrast improvement and quantitative assessment of ra- 
dionuclide distribution over conventional ‘projection’ techniques. A 
mathematically rigorous tomographic reconstruction which would 
account for variables is unavailable for gamma ray-emitting radionu- 
clides, although approximate solutions of that problem have led to 
the satisfactory images of the head. Images of larger inhomogeneous 
organs are less quantitative. The detection of coincidence annihila- 
tion counting of positron-emitting radionuclides allows the accurate 
correction for the attenuation of that radiation in tissues and permits 
depth independent collimation which renders these radionuclides 
particularly — for their imaging by CT. A number of CT 
devices designed for the imaging of positron emitting radionuclides 
are yielding nuclear medicine images of quality and potential clinical 
usefulness unequaled by more conventional projection techniques. 


46504 Clinical efficacy and cost analysis of cranial computed 
tomography and the radionuclide brain scan. Evens, R.G.; Jost, R.G. 
(Washington Univ., St. Louis). Semin. Nucl. Med.; 7: No. 2, 129- 
136(Apr 1977). 

Cranial computed tomography (CCT) has already been dem- 
onstrated to provide significant diagnostic information in patients 
with ——— disease and to reduce the need for special neurora- 
lures. The important question Should 

the radionuclide brain scan (RBS) as the first diagnos- 
tic oe in most patients with suspected intracranial pathology. 
Data are now available to define the costs and benefits of this 
substitution. The technical costs of CCT have been determined by a 
national survey and have shown to be $130 per patient at a volume 
of 50 patients per week. The costs of RBS at the Mallinckrodt 
Institute have been estimated at $51 per patient. Data from the 
literature indicate that CCT is slightly more sensitive and consider- 
ably more accurate than RBS. Eighteen to twenty-eight percent of 
patients studied by CCT and RBS have abnormalities (e.g., cerebral 
atrophy and ventricular dilatation) that are only detected by CCT, 
and the overall accuracy of CCT is 95 percent, while the accuracy 
of RBS is approximately 70 percent. Substituting CCT for RBS is 
cusbbanetelal Although CCT is more costly, it increases overall 
accuracy by approximately 25 percent. The cost benefit is further 
increased by the reduction of complicated diagnostic procedures 
(and Seneieted italization and morbidity) and improvement in 
diagnostic information for the individual patient. Substituting CCT 
for RBS may not be more costly because a positive RBS will be 
followed by CCT (because of increased diagnostic information), and 
a negative RBS may be followed by CCT (because of increased 
accuracy), whereas a positive or negative CCT is unlikely to be 
followed by RBS. 
46505 Complementary role of axial transmission 
and radionuclide of the brain. Fordham, E.W. 
(Rush-Presbyterian-St. Luke's Medical Center, Chicago). Semin. 
Nucl. Med.; 7: No. 2, 137-159Apr 1977). 
Computerized axial transmission tomography and radionu- 
clide imaging are complementary procedures, and the following 
recommendations are made as to their use. Where there is no real 
clinical suspicion of intracranial disease, either modality can be used 
for “rule out” screening; the choice can frequently be made on the 
basis of which modality is c or more quickly available. It 
should be remembered that “quicker” is often “cheaper.” Total cost 
is determined, not only by the cost of the procedure, but also the per 
ee Thus the more 
expensive modality may, in effect, be cheaper if delays are shorter. 
Screening 7 the elderly patient, particularly when atrophy or com- 
ya pacer Hy ydrocephalus is of clinical concern, should be by the 
CT method because of its ability to visualize cerebrospinal fluid 
ity, both modalities should be utilized. If either study done 
first is normal, use of the other modality is mandatory. When the 
first study is — with pathognomonic findings for a specific 
disease, which totally explains the patient's neurologic problems, the 
second study need not be employed. Such examples might include 
the fresh cerebral hemorrhage demonstrated by CT imaging, the AV 
malformation defined by dynamic-static radionuclide imaging, or 
multifocal metastatic lesions defined by either. However, when the 
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Gado, M.H.; Siegel, B. (Washington Univ., St. Louis). Semin. Nucl. 
Med.; 7: No. 2, 161-173(Apr 1977). 

Computerized cranial tomography (CCT) and radionuclide 
imaging (RD of the brain are both accurate techniques for detecting 
intracranial mass lesions. CCT is superior in detecting low-grade 
= cystic lesions, parasellar tumors, and brain stem lesions. 

erall, CCT detection rates are slightly higher than those with RI, 
but the use of iodinated contrast media with CCT increases the risk 
of this examination. There is a significant difference in the generally 
binary (positive/negative) type of information offered by RI and the 
more specific information offered by CCT about the pathologic 
nature of a lesion and its precise location. In the evaluation of 
patients with suspected intracranial mass lesions, CCT is generally 
the preferable initial diagnostic test. However, RI may still serve as a 
satisfactory screening examination in certain well-defined clinical 
situations. 


46507 Nuclide imaging and computed tomography in cerebral 
vascular disease. Chiu, L.C.; Christie, J.H.; Schapiro, R.L. (Univ. of 
Iowa Hospitals and Clinics, lowa City). Semin. Nucl. Med.; 7: No. 2, 
175-195(Apr 1977). 
This report presents our experience with computed tomo- 
gevtte and radionuclide scans in 224 patients with ischemic or 
rrhagic infarcts or intracerebral hematomas secondary to cere- 
bral occlusive vascular diseases. The results vary according to the 
site of vascular occlusion. The radionuclide angiograms and static 
scintigrams show four distinct patterns in cases of occlusion of the 
middle cerebral artery. Computed tomographic scans exhibit less 
variation in appearance and have a higher sensitivity in cases of 
recent ischemic infarction. The “tentorial confluence sign” is an 
important finding on static scintigrams in patients with occipital 
infarction; if this sign is not present, this diagnosis should be suspect. 
Earlier reports have established the value of computed tomography 
and radionuclide scans in the evaluation of cerebral infarction. In 
individual cases, however, each of these modalities may render 
nondiagnostic or false negative findings; combining both types of 
examinations and comparing results yield a greater likelihood of an 
accurate diagnosis of cerebrovascular disease. Computed tomo- 
graphy is clearly more valuable than radionuclide scans in the 
diagnosis and follow-up of hemorrhagic infarcts or parenchymal 
hematomas. 


46508 Computed cranial tomography and radion cisterno- 
graphy in hydrocephalus. Harbert, J.C.; McCullough, D.C.; Schel- 
linger, D. (Georgetown Univ. Hospital, Washington, DC). Semin. 
Nucl. Med.; 7: No. 2, 197-200(Apr 1977). 
Computerized Cranial Tomographic scanning has replaced 
radionuclide cisternography in screening both adult and pediatric 
tients for hydrocephalus. Nevertheless, cisternography provides 
indispensable information about the CSF clearance capacity and 
remains a valuable adjunct to the excellent anatomic detail provided 
by CCT scans. In patients without emergency symptoms, cisterno- 
graphy provides the best indication as to whether or not diversion- 
ary shunting is likely to relieve the patient’s symptoms. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 46396, 46473 


46509 (UCLA—12-1082, pp 131-135) Leukemia studies. Hays, 
E.F.; Firkin, F.C.; Koga, Y.; Hays, D.M. 1976. 
In Annual progress report for period ending June 30, 1976. 
Progress is reported in the following areas of research: hema- 
topoietic colony forming cells in regenerating mouse liver; virion 
interaction in mouse lymphomas; virus expression and immunopro- 
hylaxis of a murine lymphoma; oncogenicity assays for murine 
ukemia virus; thymic cell reactivity in preleukemic mice. 


(HLW) 
46510 Implications of density-dependent population growth for 
and Smouse, P.E. (Univ. of 


-dependent selection. 
Michigan, Ann Arbor). Contract AT(11-1)-1552. Am. Nat.; 110: No. 
975, 849-860(1976). 

The relationship between density-dependent population 
growth and frequency- and density-dependent selection was investi- 
gated. For the haploid asexual case, Malthusian growth leads to 
constant birth and death rates and constant fitness values. A more 
general Lotka-Volterrra formulation leads to both density- and fre- 
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quency-dependent selection. The more general formulation is neces- 
sary but not sufficient for polymorphic coexistence in asexual forms. 
For the diploid sexual case, Malthusian growth leads to frequency- 
dependent population trajectories, but the basic birth and death rates 
are constant. A density-dependent model, analogous to the Lotka- 
Volterra model of the asexual case, leads to both frequency- and 
density-dependent fitness values and selection differentials. If selec- 
tive differentials are solely reproductive in origin, whether density 
dependent or independent, Hardy-Weinberg frequencies characterize 
the polymorphic equilibrium, when it exists. This is not the case 
when selection differentials involve survival components, whether 
density dependent or independent. It is shown that heterosis is not 
necessary to achieve stable polymorphism and that the polymorphic 
condition can be maintained by certain types of intergenotypic 


competition as well. 
46511 Influence of postirradiation incubation temperature on re- 
covery of Clostridium botulinum 62A_ spores. 
Chowdhury, M.S.U.; Rowley, D.B.; Anellis, A.; Levinson, H.S. 
(Army Natick Research and Development Command, MA). Appl. 
Environ. Microbiol.; 32: No. 1, 172-178(Jul 1976). 

The number of colonies formed by unirradiated Clostridium 
botulinum 62A spores was independent of temperature, in the 
from 20 to 45°C (in 5°C increments); no colonies developed at 50°C. 
Spores irradiated at 1.2 or 1.4 Mrads produced more macrocolonies 
at 40°C than at higher or lower temperatures. Apparently, radiation- 
injured spores were more capable of repair at 40°C than at the other 
temperatures studied. More than 99% of the radiation (1.2 Mrads) 
survivors were injured and were unable to form macrocolonies in 
the presence of 5% NaCl. The germinated radiation-injured spores 
were also sensitive to dilution, resulting in the loss of viability of 77 
to 79% of the radiation survivors. At 30 and 40°C, the irradiated 
spores did not differ significantly in the extent of germination 
(<99% at both 30 and 40°C), emergence (64% at 30°C and 67% at 
40°C), and in the maximum number of emerged cells that started to 
elongate (69% at 30°C and 79% at 40°C). However, elongation was 
remarkably more extensive at 40°C than at 30°C. Many elongated 
cells lysed within 48 h at 30°C, indicating an impaired i 
mechanism. If the radiation-injured spores were incubated at 40°C in 
the recovery (repair) medium for 8 to 10 h, they germinated, 
emerged, and elongated extensively and were capable of repair. If, 
after 8 to 10 h at 40°C, these cultures were shifted to 30°C, the 
recovery at 30°C increased by more than eightfold, resulting in 
similar colony counts at 30 and 40°C. Thus, repair appeared to be 
associated with outgrowth. Repair did not occur in the presence of 
chloramphenicol at 40°C, whereas penicillin had no effect, suggest- 
ing that the repair involved protein synthesis but did not require 
multiplication. 
46512 Arbuscular mycorrhizas in the and bituminous 
coal wastes of Pennsylvania, Daft, M.J.; Hacskaylo, E. (Forest Ser- 
vice, Beltsville, MD). J. Appl. Ecol.; 13: No. 2, 523-531(Aug 1976). 

The extent of endomycorrhizal infection in herbaceous plants 

wing on the anthracite and bituminous areas in Pennsylvania was 

investigated and the possible role of these in plant colonization of 
coal spoil material assessed. Plants were collected from six sites on 
three different spoil areas. Most of the herbaceous plants sampled 
were infected with arbuscular mycorrhizas. Five of et ne species 
that grew naturally on both types of waste material were both 
nodulated and mycorrhizal. Gigaspora gigantea and maize infected 
with mycorrhiza grew on anthracite waste after adjustment of the 
pH from 4.1 to 6.4, but did not grow on bituminous waste even after 
the pH was raised. Lucerne that was nodulated and infected with 
mycorrhiza also well on the anthracite waste after the pH was 
raised. A discussion of the potential importance of my- 
corrhizas in revegetation of coal wastes is included. 


46513 Hydrogen production by nitrogen-starved cultures of Ana- 
baena cylindrica. Weissman, J.C.; Benemann, J.R. (Univ. of Califor- 
nia, Berkeley). Appl. Environ. Microbiol.; 33: No. 1, 123-131(Jan 
1977). 
Nitrogen-starved cultures of the alga Anabaena cylindrica 629 
pate’ hydrogen and oxygen continuously for 7 to 19 days. 
ydrogen production attained a maximum level after 1 to 2 days of 
starvation and was followed by a slow decline. The maximum rates 
were 30 ml of H2 evolved per liter of culture per h or 32 yx! of He per 
mg of dry weight per h. In 5 to 7 days the rate of Hz evolution by 
the more productive cultures fell to one-half its maximum value. The 
addition of 10-* to 5 x 10°* M ammonium increased the rate of 
oxygen evolution and the total hydrogen — of the cultures. 
ratios were 4:1 under conditions of complete nitrogen starva- 
tion and about 1.7:1 after the addition of ammonium. Thus, oxygen 
evolution was affected by the extent of the ey starvation. 
Thermodynamic efficiencies of converting incident light energy to 


od 
free a of hydrogen via algal photosynthesis were 0.4 percent. 


Possible factors limiting hydrogen production were decline of reduc- 
tant supply and filament breakage. Hydrogen production by filamen- 
tous, heterocystous blue-green algae could be used for development 
of a biophotolysis system. 


— 
clinical picture is not totally and satisfactorily explained by the 

demonstrated disease, the other modality should also be employed. 

Under many circumstances, neither study will be so reliable, specific, 

and free of false-negative or false-positive findings as to warrant 

ignoring the additional information potentially available from the 

other study. 

46506 Computerized cranial tomography and radionuclide imag- 

ing in the detection of intracranial mass lesions. Alderson, P.O.; 
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46514 Semiquantitative plate assay for determination of cellulase 
production by Trichoderma . Montenecourt, B.S.; Eveleigh, 
D.E. (Rutgers—The State Univ., New Brunswick, NJ). Appl. Envi- 
ron. Microbiol.; 33: No. 1, 178- 183(Jan 1977). 

A plate clearing assay was devised to screen for high-produc- 
ing cellulase mutants of Trichoderma viride. The method employs (i) 
the use of either rose bengal or oxgall to limit colony size and (ii) 
Phosfon D (tributyl-2,4-dichlorobenzylphosphonium chloride) to en- 
hance cellulase detection, in combination with acid-swollen ceilulose 
on agar plates. The method was used to isolate constitutive coltulase 
mutants of T. viride 2nd should prove useful for isolating hi 

roducing mutants from a range of organisms. This technique 

on also used to determine the concentration at which glucose and 
glycerol inhibit cellulase synthesis by catabolite repression in the 
wild-type strains. 


46515 Nature of the repair process associated with the recovery 
of Escherichia coli after exposure to Cd**. Mitra, R.S.; Bernstein, I.A. 
(Univ. of Michigan, Ann Arbor). Biochem. Biophys. Res. Commun.; 
74: No. 4, 1450-1455(21 Feb 1977). 

When different strains of Escherichia coli are exposed to 
Cd**, the cells accommodate after a long lag and proliferate. The 
time required for this response depends on the nature of the strain 
and the sup lements in the growth medium. Immediately after 
exposure to Cd**, considerable single strand breaks in the DNA are 
observed but the DNA is repaired prior to the initiation of cell 
proliferation. The finding that accommodation occurs in DNA poly- 
merase I-deficient mutant cells suggests that DNA polymerase I may 
not be required for repair of damaged DNA in Cd” -exposed cells. 
The recovery of Cd** -exposed cells in a temperature-sensitive DNA 
ligase mutant cells at the permissive temperature (30°C) and failure 
to recover at the non-permissive temperature (42°C) indicates, how- 
ever, that DNA ligase is involved in the repair of the single strand 
breaks associated with Cd** -induced damage. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 46330 


MORPHOLOGY 


46516 Trichomes of Cannabis sativa as viewed with scanning 
electron microscope. Ledbetter, M.C.; Krikorian, A.D. (Brookhaven 
National Lab., Upton, NY). Phytomorphology; 25: No. 2, 166-176(Jun 
1975). 

Direct examination of fresh, unfixed and uncoated specimens 
from vegetative and floral parts of Cannabis sativa with the scanning 
electron microscope enables one to obtain a faithful representation of 
their surface morphology. The — of two major types of 
trichomes has been confirmed: a glandular type comprising or termi- 
nating in a globoid structure, and a conically-shaped nonglandular 

type. Moreover, three or possibly four distinct glandular types can 

be distinguished: sessile globoid, small-stalked and large-stalked glo- 
boid, and a peltate type. The nonglandular trichomes can be distin- 
guished by the nature of their surfaces: those with a warty surface, 
and those which are relatively smooth. The range of size and 
distribution, and the special features of all these types of trichomes 
are also provided. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 46509, 46533, 46560, 46670, 46699 


46517 Pathologic erythrocytes in the capillary microcirculation. 
ater P.L. (Univ. of Rochester, NY). Blood Cells; 1: 269- 

The cellular deformability and capillary flow characteristics 
of normal human erythrocytes and hereditary spherocytes, senescent 
cells, sickle cells and erythrocytes from patients having thalassemia, 
or myeloid metaplasia were studied to define the effect of altered 
cellular deformability of abnormal cells on flow velocity in in vitro 
glass capillary analogs and in the in vivo capillary system of mouse 
cremasteric muscle. Cellular deformability, determined as pressure to 
aspirate cells in calibrated 2.8 xm glass capillaries varied from 6.1 +- 
0.1 mm H2O for normal cells to 6.7 +- 0.4 for oxygenated reversibly 
sicklable cells (RSC); 9.5 to 51.8 for thalassemic erythrocytes (thalas- 
semia major); 32.6 to 62.3 for hereditary spherocytes; and 13.4 to 
18.9 for senescent erythrocytes. At pressures (AP) of 0 to 3 mm H2O, 
flow velocity of normal and pathologic cells was a linear function of 
pressure in both in vitro and in vivo systems with no evidence of 
sticking to the capillary wall even at minimal flow velocity of 1.2 
pm/sec, or after cyclic acceleration and deceleration of flow. Rela- 
tively rigid hereditary spherocytes, senescent cells and deoxygenated 
sickle cells had normal flow velocity in Co and microcapillar- 
ies if they were able to enter the channel ulated flow resistance 
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was similar for normal and pathologic cells: 10* dyn sec/cm’ and the 
lubrication layer thickness is relatively great: 10~? ym. These data 
indicate that significant losses of cellular deformability of pathologic 
cells are compensated in actual flow in simple capillary c els by 
low flow resistance provided by a thick lubricating layer and imply 
that flow of relatively rigid pathologic cells is impeded only in 
complex microcirculation regions such as capillary bifurcation or 
narrowing, or in specialized regions, e.g., splenic cord-sinus flow. 


46518 Repair of a false aneurysm of the abdominal aorta. Bole, 
P.V.; Cortes, L.E.; Munda, R.T.; Devanesan, J.; Purdy, R.T. (Met- 
ropolitan Hospital Center, New York). J. Trauma; 15. "No. 3, 255- 
259(Mar 1975). 

This report describes the fifth instance of successfu! surgical 
management of a false aneurysm of the abdominal aorta following 
penetrating injury (a stab wound). The aortic opening of the aneu- 
rysm was located at the level of the left renal artery. The importance 
of direct and quick transluminal repair to avoid hazardous dissection 
in the vicinity of the aneurysm is emphasized 


46519 Keloid in the gray reef shark, Carcharhinus amblyrhyn- 
chos. Smith, A.C.; Hartley, F.K. (Univ. of Hawaii, Honolulu). Pac. 
Sci.; 30: 2. 109-112(Apr 1976). 
+ ow reef shark, Carcharhinus amblyrhynchos, was 
tured at Enewetak Atoll, the Marshall Islands, in 1972. Near t 
right pectoral fin was a large fungating tumor. Microscopically, no 
evidence of microorganisms or definite malignant transformation 
was observed, and inflammation and necrosis were minimal. Howev- 
tg tumor appeared to be a keloid, the first to be reported in 
ks. 


46520 Precursor lesions of bronchogenic carcinoma. Nettesheim, 
Ae Ridge National Lab., TN). Cancer Res.; 36: 2654-2658(Jul 
1976) 

Clinical investigations and experimental studies concerned 
with preneoplastic and early neoplastic lesions in the respiratory 
tract are discussed. The occurrence of preinvasive states of carcino- 
ma in the bronchus has been recognized for over 20 years. Histo- 
pathological and cytological studies suggest that it might become 
possible to identify even earlier preneoplastic precursor lesions pro- 
vided the proper tissue or cell markers can be found. Experimental 
models that should be usefu! in establishing a better understanding of 
the evolution of the neoplastic diseases in the respiratory tract are 
now available. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 46281, 46299, 46399, 46400, 
46405, 46534, 46593, 46601, 46605, 46606, 46608, 46672, 46677 


46521 (CONF-770412—1) Circadian dyschronism and chronoty- 

ecophilia as factors in aging and longevity. Ehret, C.F.; ye 
K.R.; Meinert, J.C. (Argonne National Lab., Ill. (USA)). 13 A 
oy Contract W-31-109-ENG-38. 42p. Dep. NTIS, PC A03. 
AOl 


From Conference on biological rhythms and cging; 
Pines, Florida, United States of America (USA) (13 Apr 7h 

Circadian dyschronism is defined as the absence of a strong 
daily rhythm in an organism where normally one is found, and 
ecophilia is defined as satisfaction with one’s immediate environ- 
ment. The hypothesis is presented that a creature with all of its 
systems in strong circadian synchrony has somehow learned how to 
live so that the multiple environmental amenities and the multitude 
of inner appetites mesh in a satiable and circadian harmony and is 
rewarded by functional proficiency and longevity. On the other 
hand, creatures that fail in achieving appropriate chronotypic phase- 
matches with corresponding environmental cues become circadian 
dyschronics or marginal dyschronics, and as a consequence suffer 
the malaise of — performance in physiological tests, and the 
ultimate insult of early death. Molecular and physiological studies at 
cellular and organismic levels are reviewed that appear to be gener- 
ally applicable to all higher eukaryotic organisms, including man. 
Maintenance of mental as well as physical activities characterize 
those who age successfully, and although the brain is not a muscle, 
when it comes to the effects of inactivity, the brain is like a muscle. 
It is concluded that, provided that the circadian component is 
introduced and practiced with a vengeance, the successful individual 
avoids continued activity as faithfully as he avoids continued inac- 
tivity; and in handling the multiple zeitgebers that surround him, he 
has somehow learned how to live in circadian harmony. 


46522 (RLO—2226-T2-9) Solute drag and membrane transport. 
report, November 1, 1975—October 31, 1976. Van _ 

J.T. (Oregon Univ., Portland (USA). Dept. of Biochemistry). 1 1576, 
Contract EY-76-S-06-2226. 36p. Dep. NTIS, PC A03/MF = 
Progress is reported on studies of the effects of solute d 

membrane transport. Results are reported from studies of the 
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of pressure on the tion of membranes with various pore sizes 
by ions, in which radioisotope-labeled ions in solution were used. A 
list of publications is included that report the results of previous 
studies in detail. (CH) 


46523 (UR—3490-1136) Theoretical analysis of the measurement 

of lung tissue volume by rebreathing and its application to the mea- 

surement of rebreathing dead space. Petrini, M.F. (Rochester Univ., 

N.Y. (USA). t. of Radiation Biology and Biophysics). 1977. 

-3490. 220p. Dep. S, PC Al0/MF 

Fast responding mass spectrometers are now available that 
can continuously monitor respiratory gases during rebreathing. 
These measurements permit rapid, non-invasive determinations of 
Pama rd tissue volume (V/sub t/) and pulmonary capillary blood 

low (Q/sub c/). The factors that may influence these measurements 
in man were studied in detail using a mathematical model to study 
the effect of various forms of uneven distribution on rebreathing 
measurements of V/sub t/ and Q/sub c/. 


46524 (UR—3490-1137) Effects of histamine, hypoxia, and pul- 
monary edema on pulmonary tissue volume in dogs. Peterson, B.T. 
(Rochester Univ., N.Y. (USA)). 1977. Contract EY-76-C-02-3490. 
162p. Univ. of Rochester, Rochester, NY. 

Thesis. 

Results are reported from a study on the effects of histamine, 
hypoxia, and pulmonary edema on pulmonary tissue volume in dogs. 


46525 Effect of amosite and chrysotile asbestos on the clearance 
of TiO. particles from the lung. Ferin, J.; Leach, L.J. (Univ. of 
Rochester, NY). Environ. Res.; 12: 250-254(1976). 
It is well known that the pulmonary system encompasses 
ages by which foreign materials can be removed from the body. 
defense mechanisms involved in this removal are presently 
being examined closely in order to more fully understand the com- 
lex interactions between the lung parenchyma and airborne agents. 
n the experiments described here, techniques have been developed 
to assess the effects of air pollutants on the alveolar clearance pattern 
of inert particles deposited in the lungs of laboratory animals. 
Amosite or chrysotile asbestos exposures, relatively short in duration 
(1 to 3 hours) and high in concentration (approximately 10 mg/m*) 
depressed the alveolar clearance of titanic oxide (TiOz) particles in 
rats. This effect was not observed when asbestos air concentrations 
were reduced to about 10x the Threshold Limit Value (TLV) 
estimated to be approximately 0.1 mg/m*. Extending the postexpo- 
sure observation period and the number of exposures to 11 or 22 a 
suppressive effect on TiO2 clearance was seen. How important this 
late effect is can not be determined at this time. However, the effect 
of high concentrations of amosite or chrysotile at exposures lasting 
only a short time should be considered with concern. 


46526 Direction of bifurcation formula in the theory of the 
immune response. Pimbley, G.H. Jr. (Los Alamos Scientific Lab., 
NM). Bull. Am. Math. Soc.; 82: No. 1, 56-58(Jan 1976). 

Equations have been derived [Arch. Rational Mech. Anal. 55, 
93-123 (1974)] which simulate the immune response of an organism 
to antigen invasion. It has been shown that a continuous family of 
periodic solutions bifurcates from the nontrivial rest point nearer the 
origin. This work proposes a general formula for direction of bifur- 
cation in the equations. An analytic direction of bifurcation formula 
is important in developing the global theory of these bifurcated 
families of periodic solutions, and in ascribing possible biomedical 
implications. (RWR) 

46527 Field measurement of transpiration in Douglas-fir. Kline, 
J.R. (Atomic Energy Commission, Washington, DC); Reed, K.L.; 
ba R.H.; Stewart, M.L. J. Appl. Ecol.; 13: No. 1, 273-283(Apr 

Transpiration rates of Douglas-fir trees (Pseudotsuga menzie- 
sii) were measured in the field, using tritiated water O) as a 
tracer for water. Sites were located in the Cedar River Watershed 
near Seattle, Washington, and in the Andrews Experimental Forest 
near Eugene, Oregon. Transpiration rates ranged from 8.4 1 day~' in 
a small tree to 530 | day~' in a large old-growth tree on the Oregon 
site. A relationship between transpiration rate and sapwood cross- 

i area of trees was found which would permit extension of 
individual tree measurements to forest populations. The HTO mea- 
surements, linked to current physical theories of evapotranspiration, 
permit the computation of actual daily transpiration rates for individ- 
ual trees or areas of forest. The method allows direct measurements 
of water loss from forests in situations where lysimeter installation 
would be impractical. 


46528 Earlier onset of QRS in anterior precordial ECG leads. 
Precision of time interval measurements. Danzig, M.D.; Robertson, 
T.L.; Webber, L.S.; Day, G.; Dock, D.S. (Atomic Bomb Casuality 
Commission, Hiroshima). Circulation; 54: No. 3, 447-451(Sep 1976). 

Onset of QRS was compared between simultaneously record- 
ed conventional ECG leads in 84 subjects with clinically normal 
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hearts from a defined population sample. Mean onset of QRS was 6.4 
msec earlier in lead V; and 7.4 msec earlier in V2 than in lead II. 
These differences were statistically significant. The measuring 
system was adapted from drafting techniques and took into account 
variations in paper speed which occurred during recording. Interob- 
server differences equivalent to greater than 1 msec occurred in 
3.9% of timeline measurements, but in 38% of QRS onset measure- 
ments. The lower precision in measuring QRS onset may be attribut- 
ed to baseline oscillations and to the relatively slow rate of voltage 
change at the onset of ventricular depolarization. 


46529 Granulocytopoiesis: studies on leukocytosis-inducing and 
colony-stimulating factors. Chikkappa, G.; Chanana, A.D.; Chandra, 
P.; Commerford, S.L.; Cronkite, E.P. (Brookhaven National Lab., 
} ton, NY). Proc. Soc. Exp. Biol. Med.; 154: No. 2, 192-197(Feb 


Three peritoneal lavages at intervals of approximately 8 to 10 
hr were performed in each of four splenectomized dogs. Induction 
of peritoneal inflammation and removal of neutrophilic cells from 
the peritoneal cavity was associated with a rapid mobilization of the 
neutrophilic band and segmented forms from the marrow into the 
blood and increased granulocytopoiesis in the marrow. The fluids 
removed from the peritoneal cavity contained both neutrophilic 
leukocytosis-inducing factor (LIF) and colony-stimulating factor 
—? activities. The intensity of blood neutrophilia noted in d 
ollowing the iv injection of fluids was considered to reflect L 
activity. CSF activity was assayed by the capacity of the lavage 
fluids to stimulate dogs’ marrow cells to form granulocytic-macro- 
— colonies in vitro in soft agar medium. The production of LIF, 

ving the function of mobilizing mature neutrophils from the 
marrow into the blood, continued as long as the peripheral demand 
for the cells existed. Following the increase of CSF level in lavages, 
the marrow M:E ratio, the percentage of myeloblasts + promyelo- 
cytes + myelocytes, and the granulocytic cellularity increased, 
which suggested that the CSF was influencing marrow granulocyto- 
poiesis. The pattern of fluctuation of the CSF activity in the lav: 
was different from that of the LIF activity, which indicated ‘thst 
CSF and LIF are two different entities. 


46530 Age-related changes in T cell function. Krogsrud, R.L.; 
Perkins, E.H. (Oak Ridge National Lab., TN). J. Jmmunol.; 118: No. 
5, 1607-1611(May 1977). 
A comparison was made of the abilities of carrier (BGG)- 
ae T cell populations from young (4-month old), middle-aged 
14- and 19-month old) and old (31- and 34-month old) mice to 
collaborate with hapten (DNP)-primed B cells from young mice in a 
cell-transfer system. The plaque-forming cell responses to 2, 4- 
dinitrophenol (DNP) were measured by a modification of the Jerne 
plaque assay. The DNP-specific antibody-forming cell responses of 
old T cell/young B cell combinations were significantly lower than 
those of young T cell/young B cell combinations, both in the 
number of T cells needed for peak response and in the size of that 
response. These data indicate that the primed T cell populations of 
old mice are deficient by a factor of 6 in their ability to initiate B cell 
proliferation and differentiation into antibody-forming cells. 


Antigen modulation of antibody forming cells: the relation- 
ship between direct plaque size, antibody secretion rate and antibody 
affinity. Perelson, A.S.; Goldstein, B. (Los Alamos Scientific Lab., 
NM). J. Immunol.; 118: No. 5, 1649-1654(May 1977). 

Using the mathematical theory of direct plaque growth, we 
have analyzed the expected variation of plaque size with IgM 
affinity and secretion rate. We use the theory to comment on recent 
effector cell blockade experiments and show how the theory can be 
used to determine the change in the secretion rate of a single 
antibody-forming cell subjected to blockade by a multivalent anti- 
gen. We also argue, using the mathematical theory, that under the 
usual experimental conditions employed in the plaque assay, cells 
that produce low affinity IgM antibodies will give rise to smaller 
plaques than cells that produce high affinity IgM antibodies. 


TRACER TECHNIQUES 


46532 Localization in rat skin transplants of purified '*°I-labeled 
xenogeneic histocompatibility antibody. Izzo, M.J.; Contreras, M.A.; 
Bale, W.F. (Univ. of Rochester, NY). Proc. Soc. Exp. Biol. Med.; 154: 
No. 2, 184-187(Feb 1977). 

It is shown that appropriate xenogeneic rabbit and horse 
antiserum, as well as allogeneic rat serum, can serve as sources from 
which '*]-labeled antibody to a strong histocompatibility antigen 
expressed on Fischer-344 strain rat cells can be prepared. After iv 
administration all three types of antibody would localize preferen- 
tially in F-344 skin made 4 days earlier on Buffalo strain rats. 
After 24 hr, '°I localization ranged from 10 to 20 percent of the 
injected dose on F-344 skin grafts averaging 0.3 g weight on 150 to 
190-g Buffalo rats. The horse serum used as an antibody source was 
a commercially available antirat-lymphocyte serum. Prior ip admin- 
istration of two or three doses of 0.5 ml of this serum largely blocked 
uptake by F-344 skin grafts of both the '*°I-labeled alloantibody and 
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the }5]-labeled xenogeneic histocompatibility antibody prepared 
from this horse antiserum. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 46683, 46684 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 46282, 46283, 46318, 46319, 
46402, 46403, 46404, 46527, 46580, 46622 


46533 (LA- yg Lymphocyte bi in the diagno- 
sis of tuberculosis in cattle. Thoen, C.O.; Muscoplat, C.C.; Cram, 
L.S.; Jarnagin, J.L.; Johnson, D.C.; Pietz, D.E. (Los Alamos Scien- 
tific Lab., N.Mex. "(USA)). 1977. Contract W-7405-ENG-36. 13p. 
(CONF- 710125—2). Dep. NTIS, PC A02/MF AO1. 

From 1. international symposium of veterinary laboratory 
diagnosticians; Guanajuato, Mexico (17 Jan 1977). 

Considerable progress has been made towards the eradication 
of tuberculosis in cattle in the United States. No reliable blood test 
has been developed for detecting infected animals. An in vitro test 
for tuberculcsis must have a high level of sensitivity with adequate 
specificity to differentiate infections due to Mycobacterium bovis 
and those caused by other mycobacteria. Moreover, it would be 
desirable that the test system be simple ad readily automated. The 
accuracy of lymphocyte i stimulation tests which are consid- 
ered to be in vitro correlates of delayed-type tuberculin skin hyper- 
sensitivity is discussed. 

46534 Ovarian characteristics and reproductive performance of 
the aged cow. Erickson, B.H.; Reynolds, R.A.; Murphree, R.L. 
(Comparative Animal Research 'Lab., Oak Ridge, TN). Biol. Reprod.; 
15: No. 4, 555-560(Nov 1976). 

The reproductive performance of 152 grade Hereford cows 
that were 14 to 15 years of age at either death or slaughter resulted 
in an observed mean of 9.3 +- 0.3 calves and a calculated mean 
lifetime reproductive capacity of 10.4 calves. The median was 10 
calves and the modal number was 12. As dictated by the criterion 
“failure to bear a calf during two successive years,” 15 years was the 
age at which over 50 percent of the herd became infertile. Ovaries 
from 69 fertile and 78 infertile cows were serially sectioned and 
microscopically examined; the groups did not differ in total germ- 
cell endowment (P greater than 0.05), and fertile significantly ex- 
ceeded infertile only in number of growing follicles (P less than 
0.01). No intergroup difference occurred in either number or quality 
of vesicular follicles. The mean germ-cell endowment of 14- to 15- 
year-old cows was 24 +- 3 thousand (N = 147). Cystic corpus 
luteum was the apparent principal cause of infertility. 


46535 Denitrification of nitrate in soils under different atmos- 
pheres. Blackmer, A.M.; Bremner, J.M. (Iowa State Univ., Ames). 
Soil Biol. Biochem.; 9: No. 2, 141-142(1977). 

Procedures for determining denitrification under different 
atmospheres are described and tables are presented to show amounts 
of NOs” -N, NO2~ -N, N2O-N, and CO2-C after incubation of nitrate- 
treated soils under different anaerobic atmospheres for 2 and 7 days 
and amounts of N2O-N, CO2-C, and NO3~-N after incubation of 
nitrate-treated soils under He-O2, N2-O2, and Ar-O2 atmospheres for 
various times. The data support the assumption that denitrification of 
nitrate in soils is not significantly affected by substitution of an He 
group gas for Nz in soil atmospheres. (HLW) 


46536 Mineral return via the litter of Artemisia tridentata. 
Mack, R.N. (Kent State Univ., OH). Am. Midl. Nat.; 97: No. 1, 189- 
197(Jan 1977). 

Artemisia tridentata on the A. tridentata-Agropyron spicatum 
habitat type (h.t.) annually sheds approximately 117 kg/ha of leaf 
and inflorescence litter as determined by collecting litter of shrubs 
enclosed in nylon net cages. Total available amounts of cations (kg/ 
ha) to a depth of 1 m on this h.t. are Ca, 21,936; Mg, 4450; P, 127.2; 
and K, 3588. On the adjacent A. tridentata-Poa secunda h.t., approxi- 
mately '/2 of the leaf litter is lost in the 1st year on the soil surface 
with an element mobility series of K < Mg < P = Ca. Inflores- 
cence litter apparently decays completely within 6 months after 
abscission. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 46619 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


46537 (UCLA—12-1082, pp 169-170) High LET radiation stud- 
ies. Ward, J.F.; Kuo, I. 1976. 
In Annual progress report for pene ending June 30, 1976. 
Progress is reported on the following research projects: ef- 
fects of high LET radiation on DNA in solution; and free radical 
(LW) in DNA and DNA components exposed to a-particles. 


46538 (UCLA—12-1082, pp 170-177) Biophysical and biochemi- 
cal studies of nucleic acid damage. Myers, L.S. Jr. 1976. 

In Annual progress report for period — June 30, 1976. 

Progress is reported in the followin ng areas of research: ioniz- 
ing radioinduced attachment reactions of nucleic acids and their 
components; strand breaks, base release, and post-irradiation changes 
in DNA gamma-irradiated in dilute O2-saturated solution; effect of 
macromolecular structure on DNA damage; effects of radiation and 
chemical toxicants on DNA in human cells; molecular damage to 
DNA and proteins caused by hazardous metals, metal ions and 
organic compounds associated with coal and oil shale technologies; 
serologic assays for gamma-irradiated DNA base damage; and sero- 
logic assays of pyrimidine dimer formation and repair. (HLW) 


46539 (UCLA— 12-1082, pp Biophysical and biochemi- 
cal studies of modification of damage to DNA. Myers, L.S. Jr.; 
Warnick, A. 1976. 

In Annual progress report for period ending June 30, 1976. 

Progress is reported on the following research projects: tests 
of a proposed chemical mechanism by which incorporated 5-bro- 
mouracil may sensitize DNA to ionizing radiation; a serologic deter- 
mination of uridine in irradiatd BU-substituted DNA; and reactivity 
of aminothiol radioprotectants with hydrated electrons and hydroxyl 
radicals. (HLW) 


46540 (UCLA—12-1082, pp 179-180) Circular dichroism studies 
of protein structure and damage. Kay, E. 1976. 
In Annual progress report for period ending June 30, 1976. 
Progress is reported on the following research projects: ori- 
gins of circular dichroism bands in Bowman-Birk soybean t 
inhibitor; and the effect of gamma irradiation on Bowman 
soybean proteinase inhibitor. (HLW) 


46541 Base damage induced by ionizing radiation. Cerutti, P.A. 
pp 375-401 of In Photochemistry and photob >logy of nucleic acid. 
Vol. II. Biology. New York; Academic Press, Inc. (1976). 

Ionizing radiation introduces lesions other than strand break- 
age into DNA and these lesions contribute to the biological effects 
of radiation. This additional type of damage mainly occurs at the 
nucleic acid bases, but there is no clear proof and the lethal lesions 
involving the bases have not been chemically identified. Studies on 
the radiation chemistry of the bases in DNA are reviewed with 
regard to the efficiency of base destruction in DNA in vitro; 
formation of organic hydroperoxides in DNA; reactions of the bases 
in DNA with organic radicals; radiolysis reactions of thymine in 
DNA; and radiolysis reactions of quanine and adenine in DNA. 
Studies on repair of gamma ray-induced thymine damage in bacteria 
and mammalian cells are also reviewed. (HLW) 


46542 Glutathione mediation of papain inactivation by hydrogen 
peroxide and hydroxy! radicals. Lin, W.S.; Armstrong, D.A. (Univ. 
of Calgary, Alberta). Radiat. Res.; 69: No. 3, 434-441(Mar 1977). 

Glutathione reacts with papainCys2s;SOH, formed by the re- 
action of papain with hydrogen peroxide, to give papainCys2sSSG. 
Subsequent reaction of this mixed disulfide with glutathione is slow 
(k < 3 M™' sec™'). However, at 30°C it is readily cleaved by 
cysteine to form active papain, i.e., papainCys2:sSH. Glutathione 
resembles cysteine in protecting papain by the scavenging of .OH 
radicals, but, unlike cysteine, glutathione gave no evidence for the 
repair of enzyme radical lesions or for the conversion of 
papainCys2sS. radicals to repairable derivatives. Its overall effective- 
ness for reducing the radiation inactivation of papain in aqueous 
solution is much less than that of cysteine. 


46543 Pulsed laser study of excited states of aromatic 
in globular proteins. Cooper, M.; Thomas, J.K. 


molecules 
absorbed (Univ. of 
Notre Dame, IN). Radiat. Res.; 70: No. 2, 312-324(May 1977). 

Pyrene and several derivatives of pyrene such as pyrene 
sulfonic and butyric acid were incorporated into bovine 


serum albumin (BSA) in aqueous solution. The pyrene chromophore 
was subsequently excited by a pulse of uv light (lambda = 3471 A) 
from a Q switched frequency doubled ruby laser. The lifetime of the 
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followed under a variety of conditions such as pH and temperature 
and in the presence of inert additives. The rates of p excited- 
state quenching were often considerably smaller the rates 
observed in simple solutions. A comparison of the rates in the 
protein and homogeneous solutions gives information on the factors 
such as temperature, charge, and pH that control the movement of 
small molecules in and into BSA. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 46538, 46541 


—_ Derivation of survival kinetic parameters for cell popula- 
tions by computer simulation of data. Cohen, oy 

Redpath, J.L. (Michael Reese Medical Center, Chicago). Radiat. 

Res. 6 69: No. 3, 387-401(Mar 1977). 

From 23. annual meeting of the Radiation Research Society; 
Miami Beach, FL, USA (11 May 1975). 

The single-hit multitarget cellular lethality model requires 
four to six parameters in order to simulate a complete course of 
fractionated radiation therapy and derives an estimate of the cellular- 
surviving fraction for a given treatment scheme. These 
are the mean cellular lethal dose, the extrapolation number, the ratio 
of sublethal to irreparable events, the regeneration rate, and, in some 
instances, the repopulation limit (cell cycles), and a field-size or 
tumor-volume factor. If a number of different fractionation schemes 
yield similar reactions, the surviving fractions are presumed to be 
about equal in each instance. Under these circumstances, an equiv- 
alent number of simultaneous equations can be set up and the 
unknown then derived by iterative numerical methods. A 
computer program was designed for this purpose and tested on 
available clinical and experimental data. Parameters were derived for 
skin tolerance and cure of epidermoid cancer in man, for radiation 
reactions in pig skin, rat spinal cord, various mouse tissues, and for 
control of mouse mammary carcinoma irradiated in situ. In some 
systems analogous parameters could be obtained for both X rays and 
neutrons, thus providing the coefficients required to calculate neu- 
tron RBE’s for these tissues. 


46545 Radiation-induced delays in progression in Vicia faba 
root meristems. Geard, C.R.; Marino, S. (Columbia Univ., New 
York). Radiat. Res.; 69: No. 3, 530-540(Mar 1977). 

A relative comparison of sequential colchicine accumulations 
of mitotic cells has been used to assess delays in cell progression 
after x and 0.32-MeV neutron irradiation. The relative proportions 
of cells progressing (surviving) into mitosis show a near exponential 
relation with dose, and allow analysis in an analogous manner to 
survival studies. Relative biological effectiveness varies with the 
time period chosen; it increases with decreasing dose when there is a 
quadratic component in the x-ray data to a maximum of 7.0 in the 
neutron dose range covered. The relative cell progressions in the 
period 2 to 8 hr postirradiation appear best suited to comparative 
analysis between radiations of different quality. 


Radiat. 69: No. 3, 573-582(Mar 
Experiments were desi 


(Chang) cells were synchronized by 2.5 mM thymidine or hydrox- 
yurea blockage of DNA synthesis or by mitotic selection of cells 


previously blocked by excess th . Cell nays Ne deter- 
mined on the basis of colony formation. Following all 

rom) methods cell survival the phase 

e: 3 of the division cycle. Cells irradiated in the Gi p 

allowed to progress through the ensuing (about 30 1 

phase survived subsequent irradiation as if they had not been i 

ated. It was concluded Cheats Sear calls 
injury inflicted by ultraviolet light. 


46547 Radiosensitization of pe tumor cells by simultaneous 
administration of hyperthermia and nitroimidazoles. Hofer, K.G.; 
Hofer, M.G.; Ieracitano, J.; McLaughlin, W.H. (Florida State Univ., 
Tallahassee). Radiat. Res.; 70: No. 2, vat ap he 1977). 

The radiation response of oxygenated and h ic L1210 
leukemia cells subjected to in vivo treatments with 
prclobeling X irsadiation of L1210 cols 
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magnitude of this thermal effect 
increasing ‘temperatures. Hypoxic L1210 cells were 
ro Ny sensitive to heat induced enhancement of radiation 
damage, i.e., the sensitizing effects were more pronounced and 
occurred at lower temperatures. Chemical radiosensitizers (metroni- 
dazole, Ro 7-0582) selectively sensitized hypoxic L1210 populations; 
fully oxygenated cells were not affected. Considerable radiosensitiza- 
Seana was —— at nontoxic dose levels of the two sensitizers. 
desi; to determine the degree of radiosensititization 
asa oe tees of drug dose showed that Ro 7-0582 was consistently 
more effective aan metronidazole in sensitizing hypoxic tumor 
a. At the highest drug dose used (3 mg/g body wt) the 
MF was 2.2 for metronidazole and 2.8 for Ro 7-0582. Combined 
os of hyperthermia and Ro 7-0582 (or metronidazole) 
gistic potentiation of radiation damage in hypoxic 
1210 0 populations (DMF of 4.2). Under optimal conditions, hypoxic 
— s rae simultaneously to both modes of radiosensiti- 
re radiosensitive than untreated, fully oxygenated 
Li210 on two other tumor lines (BP-8 murine 
sarcoma and lich ascites cells) indicate that such synergistic 
itization effects are not unique to L1210 cells. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 46511, 46541 


46548 (AD-A—035957) Soil population dynamics 
in weak elf electromagnetic fields. report. Rosenthal, G.M. Jr. 
(IIT Research Inst., Chicago, Ill. (USA)). Nov 1976. Contract 
in cooperation wit icago Univ., Ill. Biological 

Sciences Collegiate Div. ‘ 

Soil samples were exposed in the laboratory to an electric 
field of 1 volt meter rms and a magnetic field of 1 gauss rms at a 
frequency of 60 Hz for up to 16 weeks. Soil samples were assayed 
for total number of aerobes, anaerobes, and fungi and for microor- 
ganisms having specific biochemical functions. Results indicated no 
significant effects of the ELF fields on the concentration of microor- 
ganisms in the soil. (Author) 


46549 Characterization of an Acholeplasma laidlawii variant with 
a REP~ phenotype. Nowak, J.A.; Das, J.; Maniloff, J. (Univ. of 
Rochester, NY). J. Bacteriol.; 127: No. 2, 832-836(Aug 1976). 

An Acholeplasma laidlawii variant has been isolated that has 
a REP™ phenotype. The properties of this variant, relative to paren- 
tal cells, are: it exhibits no change in cell growth kinetics; it does not 
propagate single-stranded deoxyribonucleic acid (DNA) mycoplas- 
maviruses but does propagate double- stranded DNA mycoplasma- 
viruses; it converts parental circular single-stranded mycoplasma- 
virus DNA to double-stranded replicative forms that are not repli- 
cated further; it exhibits no change in host modification and restric- 
tion; and it has an increased ultraviolet light sensitivity. The REP™ 
isolate is the first stable mycoplasma variant to which a physiological 
defect has been attributed. 


46550 Effects of x-irradiation on a temperate bacteriophage of 
Haemophilus influenzae. Boling, M.E.; ‘Randolph, M.L. (Oak Ridge 
National Lab., TN). J. Virol.; 23. No. 1, 47-53(Apr 1977). 
The inactivation of bacteriophage HPicl by x rays in a 
complex medium was found to be exponential, with a Do (the x-ray 
exposure necessary to reduce the survival of the phage to 37 
percent) of approximately 90 kR. Analysis of results of sucrose 
sedimentation of DNA from x-irradiated whole phage showed that 
the Do for intactness of single strands was about 105 kR, and for 
intactness of double strands, it was much higher. The Do for attach- 
ment of x-irradiated phage to the host was roughly estimated as 
about 1,100 kR. Loss of DNA from the phage occurred and was 
probably due to lysis of the phage by x irradiation, but the signifi- 
cance of the damage is not clear. The production of single-strand 
breaks hes the rate of survival loss after x irradiation. How- 
ever, sin trand breaks rr by uv irradiation, in the presence 
of H2O2, equivalent to 215 kR of x rays, showed no lethal effect on 
the phage. Although uv-sensitive mutants of the host cell, Haemo- 
us influenzae, have been shown to reactivate uv-irradiated phage 
than does the wild-type host cell, x-irradiated phage survive 
equally well on the mutants as on the wild type, a fact suggesting 
that other repair systems are involved in x-ray repair. 


RADIATION EFFECTS ON PLANTS 


46551 (AD-A—035958) An fo extant survey of plants exposed 
to elf electromagnetic fields. Final . Jr. (IT 


BIOMEDICAL SCIENCES, APPLIED STUDIES 
pyrene excited singlet and bs states were monitored by time 
resolved spectrophotometry. Various molecules, such as O2 and I-, 
dissolved in the aqueous phase, diffused into the protein and 
46546 Survival of synchronized cultured human liver cells follow- 
ing single and fractionated exposures to ultraviolet light. Todd, P.; 
Univ., University Park). 
termine whether or not 
cultured human cells recover from sublethal ultraviolet light injury 
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Research Inst., Chicago, Ill. 1976. Contract N00039- 
71-C-0111. 42p. NTIS, PC A03/MF 

Prepared in cooperation ote Chicago Univ., Ill. Biological 
Sciences Collegiate Div. 

A survey of the vegetation near the antennae at the Wisconsin 
Test Facility was made in 1971. The main purpose of the survey was 
to obtain quantitative descriptions of several forest ecosystems and 
herbaceous ecosystems near the antennae as baseline information for 
future assessment of impact on the flora exposed to ELF electromag- 
netic fields. No indication of effect from the ELF electromagnetic 
field was noted. (Author) 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 45962 


46552 (BNL—22279) Rise of radiation protection: science, medi- 
cine and technology in society, 1896—1935. Serwer, D.P. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Dec 1976. Contract EY-76- 
C-02-0016. 29 1p. Dep. NTIS, PC A13/MF AOl1. 

The history of radiation protection before World War II is 
treated as a case study of interactions between science, medicine, and 
technology. The fundamental concerns include the following: are 
how medical and technical decisions with social impacts are made 
under conditions of uncertainty; how social pressures are brought to 
bear on the development of science, medicine, and technology; what 
it means for medicine or technology to be scientific; why profession- 
al groups seek international cooperation; and the roles various pro- 
fessionals and organizations play in a harmful side 
effects of science, medicine, and technology ese questions are 
addressed in the specific context of — from the biological 
effects of x-rays and radium in medica 


46553 (PB—260840) Special listing of current cancer research on 
preclinical as of cancer radiotherapy and related radiobiology. 
(Smithsonian Science Information Exchange, Inc., Washington, D.C. 
(USA). Current Cancer Research Project Analysis Center). 28 Sep 
1976. 34p. NTIS, PC A03/MF AO1. 

The listing includes studies of biological effects of particle 
irradiation, radiopharmaceuticals, and radio-nuclides, including as- 
pects of neutron radiation in experimental systems and irradiation 
with heavy ions, pions, protons, and other beams; radiosensitizers, 
including the effect of tumor oxygen level on radiation effects; 
combination of radiotherapy with chemotherapy, immunotherapy, 
or hyperthermia; radioprotection by chemical agents and bone 
marrow transplantation; radiation dose rate and dose fractionation 
studies; effects of radiation on DNA, on cell cycle, and other in vitro 
studies; effects of radiation on metastases and tumor vasculature; 
radiation in in vivo model systems; effects of radiotherapy on non- 
target tissues and on host immunity; and broad radiation biology 
projects and programs. The listed projects are indexed by research 
area and by investigator. 


46554 (PB—262109) Radiation safety handbook for ionizing and 
radiation. Kincaid, C.B. (Bureau of Radiolo; seal He Health, 

Rockville, Md. (USA)). Oct 1976. Contract FDA- 7. 8007. 70p. 

(BDA/BRH—77/15). NTIS, PC A04/MF AO1. 

The Handbook is directed primarily to users of radiation 
sources throughout the Food and Drug Administration. Specific 
precautions regarding the possession and use of radiation sources in 
meeting the Agency's objectives are an inherent responsibility of all 
employees. In addition, the increased emphasis on es 
safety and health and the responsibilities placed on the 
by Public Law and Executive Order make it mandatory that ail 
organizational levels and activities conform to the intent of this 
Handbook. The policies and procedures described in this document 
apply to all Agency operators and activities and are intended to 
protect employees and the general public. 


46555 (PB—262453) The biological effects of radiation: 
an overview. Final report. Barnett, M.H. (Bureau of Radiological 
Health, Rockville, Md. (USA)). Oct 1976. 26p. (DHEW/PUBL/ 
FDA—77/8004; FDA/BRH—77/16). NTIS, PC A03/MF AOI. 
The manual on the biological effects of ionizing radiation is 
an overview of the biological effects of ionizing radiation, including: 
basic mechanisms of radiation injury; determinants in radiation 
damage; short-term effects; and long-term somatic and genetic ef- 
fects, including a summary of human epidemiological studies. 


46556 (PB—263194) Comparison of radiation exposures from 
panoramic dental x-ray units. Final report. Manson-Hing, L.R.; 
Greer, D.F. (Alabama Univ., Birmingham (USA)). Dec 1976. Con- 
tract FDA-74-42. 36p. NTIS, PC A03/MF AOl1. 

The primary objective of this study was to establish exposure 
distributions for the three most common panoramic units, using the 
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same phantom, dosimetry, operator, and procedures. The interrela- 
donde between exposure distribution and operating characteristics 
was evaluated for each machine and exposure comparisons were 
made between the phantom and clinical patients who received 
panoramic examinations. Also, the stray radiation pattern was deter- 
mined for each machine. 


46557 (TID—27080) Ichiban: radiation for the survi- 
vors of the bombings of and Nagasaki. Auxier, J.A. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. 128p. Dep. NTIS $4.75. 
One of the most important issues of the nuclear age concerns 
the effects of ionizing radiation on man. Immediately after the 
cessation of fighting in Japan in World War II, studies began which 
were aimed at learning as much as possible about radiation effects on 
the survivors of the and Nagasaki bombings. The most 
important factors were the immediate and long-term effects of the 
varying doses of radiation to the survivors. Although the medical 
studies commenced within months of the bombings, it was ten years 
before technology reached the stage at which it appeared possible to 
determine with any real reliability the effect the radiation doses had 
on these people. The U.S. Atomic Energy Commission and subse- 
quently the Energy Research and Development Administration sup- 
ported and strongly encouraged medical and dosimetry studies of 
the survivors until 1975 when the United States and Japan joined as 
full partners to carry on the studies far into the future. During the 
last few years, reliable doses for most of the individual survivors 
have been obtained, and the door was opened to a much better 
understanding of the effects of radiation on human beings. The 
dosimetry portion of these studies is recorded in this mono; — > In 
~ review the author presents an interesting mixture of 
ue hlights and scientific information without trying to cover either 
ubject in great depth. The objective is to give the reader some 
insight and understanding into the overall program and to identify 
the original publications for those seeking an in-depth analysis. 


46558 Oray surgery and radiation therapy. Carl, W. (Roswell 
_— Inst., Buffalo). Quintessence Int.; 6: No. 7, 9-14(Jul 
1 


Clinical evidence seems to indicate that careful oral surgery 
after radiation therapy contributes little, if anything at all, to the 
onset of osteoradionecrosis. In many cases the process of bone 
dissolution has already well progressed before teeth have to be 
extracted. The bone changes can be demonstrated radiographically 
and clinically. The teeth in the immediate area become very mobile 
and cause severe pain during mastication. Whether this condition 
could have been prevented by extractions before radiation therapy is 
difficult to establish. Osteoradionecrosis may be encountered in 
edentulous jaws. It manifests itself clinically by bone segments which 
break loose and penetrate through the mucosa leaving a defect 
which does not heal over. More research and more comparative 
studies are needed in this area in order to make reasonably accurate 
predictions. 

46559 Information for physicians on irradiation-related thyroid 
cancer, The National Cancer Institute. CA - Cancer J. Clin.; 26: No. 3, 
150-159(1976). 

The discovery of tumors of the thyroid in individuals 5 or 
more years after radiotherapy of the head, neck, or upper thorax or 
exposure to atom bomb irradiation or fallout led to the organization 
of a workshop by the National Cancer Institute, the Bureau of 
Radiological Health of the Food and Drug Administration, and the 
National Institute of Arthritis, Metabolism, and Digestive Diseases. 
Topics considered at the workshop are as follows: incidence and 
mortality; oe of patients; detection and diagnosis; radioiso- 
tope scans, hormones, *"I, 
chemotherapy and (HLW) 


46560 Radiation injury: some aspects of the oncogenic effects. 
Fry, R.J.M.; Ainsworth, E.J. (Ar, National Lab., IL). Fed. 
Proc.; 36: No. 5, 1703-1707(Apr 1977). 

The late effects of irradiation stem from cell killing, mutation, 
and malignant transformation. Cancer is the major somatic late effect 
of exposure to low dose levels of radiation, and estimates of risk of 
cancer in man after irradiation are based entirely on human experi- 
ence. The data for dose-response relationships for the induction of 
tumors by external irradiation in man have been obtained from a 
single exposure or a small number of exposures delivered at high 
dose rates. In contrast, exposure to environmental irradiation is 
mainly protracted over a long period of time and is delivered at a 
protraction of the exposure time imati 
although an adjustment has been the 
enetic risk. Incidence of tumors has been the only parameter used 
‘or risk estimates, but latent 
of risk from radiation. As the knowledge about the effects of 
low-level radiation has been accumulated and assimilated over the 
last 70 years, so has the concern for reasonable standards of safety. 
There are still problems in the estimation of radiation risks, but at 
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least many of the relevant i can now be framed. The 
problems of estimating risks for chemical carcinogens are clearly 
greater, but the experience gained from radiation studies should help 
in the design of the necessary experiments. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 46273 


46561 (AD-A—033604) The protective effect of melanin against 
radiation. Final technical report, Oct 1975—Oct 1976. Swan, G.A.; 

Baldry, P.A. (Newcastle Ay Univ. (UK). Dept. of Organic 
Oct 1976. S, PC A02/MF 

Oxidation and reduction of autoxidative dopa-melanin were 
studied. Reduction with neither ascorbic acid nor sodium dithionite 
led to any overall increase in the number of 5,6-dihydroxyindole 
units in the melanin =. The melanin was oxidised using 
repsectivley potassium ferricyanide and ceric sulphate solutions but 
in neither case was the melanin e.s.r. signal diminished. The interac- 
tion of melanin’s free radicals with cupric ions was shown not to be 
chemical in nature. The number of bound cupric ions was deter- 
mined and the value used to calculate the number of free radicals in 
autoxidative dopa-melanin. 


46562 (AD-A—035954) Extremely low ag ol (elf) vertical 
food consumption 


Forces Radiobiology Research Inst., Bethesda, Md. (USA)). Jan 
1977. 67p. NTIS, PC A04/MF AO1. 

ree hundred eight-four poy iors rats were exposed to 45 
Hertz, vertical, electric fields of 0 to 100 V/m. It was concluded that 
no biological ‘effects from exposure to these electric fields were 
observed on growth, food consumption and water consumption, nor 
the blood concentrations of total protein, globulin, glucose, choles- 
terol, triglycerides and total lipid, nor on the hematological values 
—s a blood cells, white blood cells, segmented neutrophils, lym- 
monocytes, eosinophils, hematocrit or hemoglobin. 

uthor 


46563 (AD-A—035955) a low frequency (elf) vertical 
electric field exposure of rats: irradiation facility. Final report. — 
ewson, N.S.; Oliva, S.A.; Oosta, G.M.; Blasco, A.P 


Radiobiology Research Inst., Bethesda, Md. (USA)). Jan 1977. “O8p. 
NTIS, PC A04/MF AO1. 

An extremely low frequency (ELF) vertical, electric field 
irradiation facility consisting of six identical exposure chambers for 
biological research is described. Each exposure chamber can be 
independently — up to field strengths of 1000 V/m (RMS) at 


any sinusoidal frequency. At 45 Hz, the frequency chosen for 
this research, chamber cross-talk is less than -60 “60 dB and the vertical 
electric field uniformity within the exposure area is + or - 5%. A 
complete description of the ambient 60 Hz electric and magnetic 
fields is presented. (Author) 


46564 Behavior and mortality of free-ranging raccoons, snowshoe 
J.R.; Ternes, J.W.; Siniff, D.B. (Univ. of Minnesota, Minneapolis). 
Radiat. Res.; 69: No. 3, 500-512(Mar 1977). 

Free-ranging raccoons (Procyon lotor), snowshoe hares 
ay americanus), and striped skunks (Mephitis mephitis) exposed 
to R cesium-137 radiation were monitored by an automatic 
radio-tracking system. Five irradiated juvenile raccoons died within 
30 days postirradiation, but no controls died. One irradiated and one 
control snowshoe hare were killed by predators within 30 days after 
irradiation. No skunks died. No consistent patterns of effects of the 
irradiation were detected in terms of size or location of home range 
or in the circadian rhythms. 

46565 Radiation damage to the microvasculature in the rabbit ear 
study. Yang, V.V. (Argonne Na- 

S.P.; Dimitrievich, G.S.; Griem, M.L. 
Radiat. Res; 70: No. 1, 107-117(Apr 1977). 


aggregates in increased numbers along blood 
within rabbit ear chambers. At 7 days after irradiation with 400 or 
700 rad of 250 kVp of x rays, electron es ae SS 
microvasculature were carried out to determine t rays oe 


relation of these cells to vascular 

occur in the interstitial region J al to the endo 

cells that make up the aggregates show morphologi 

tics of relatively undifferentiated mesenchymal cells; they have an 
i ly rounded and contain large amounts of rough 
endoplasmic reticulum, Golgi vesicles, and mitochondria. In a few 
instances, cells of similar morphology also occur as part of the lining 
of the blood vessels. The perivascular cell aggregates may — 
from the pericyte population or from undifferentiated mesench 

cells that occur in the interstitial region blood vessels; it 
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is improbable that they are dedifferentiated smooth muscle cells. It is 
suggested that the cells that make up these contribute to 
the repair of the microvasculation after radiation injury. The radio- 
sensitivity of vascular endothelium reported by previous investiga- 
tors seems to preclude endothelial proliferation as the principal 
repair mechanism at higher radiation doses. 


46566 Effects of iodoacetamide and 
tumor. Feola, J.M. (Univ. of Minnesota, 
70: 1977). 

iosensitizing properties of iodoacetamide (IA) have 
been studied using as end point the proliferative capacity of an 
ascites tumor (lymphoma, LSA) of the C57BL mouse. When the 
cells were irradiated in vitro, TDso assays gave a survival curve with 
Do = 120 +- 20 rad and n = 4.0. When cells were irradiated in the 
presence of 10-°M iodoacetamide (IA), the shoulder of the curve 
was eliminated, but the slope was not changed. In vivo-in vivo 
experiments were performed using a 7-day-old tumor. The cells were 
treated in the donor mice, which were injected ip with 10‘ cells 7 
days before treatment. Survival curves for x rays alone gave Do = 
369 +- 50 rad, with n = 1.70. irradiation afer injection of 0.57 mg 
of IA eliminated the shoulder and changed the slope (Dp = 243 + 
35 rad). The ratio of the Do's gave a slope ratio of 1.52 +- 0.32, 
indicating a sensitizing action of the iodoacetamide. Using the poten- 
tiating factor (PF), defined as the ratio of the expected to the 
experimental surviving fraction of the combination, an average PF 
= 5.61 was obtained. PFs significantly greater than 1.0 indicate a 
synergistic effect of IA and x rays. 


46567 Division delay after low x-ray doses and treatment with 

cyclohexionide. Schneiderman, M.H.; Braby, L.A.; Roesch, W.C. 
(Battelle Pacific Northwest Labs., Richland, WA). Radiat. Res.; 70: 
No. 1, 130-140(Apr 1977). 

Radiation-induced division delay of Chinese hamster ovary 
cells located in Ge, and in Gz between the cycloheximide and x-ray 
transition points, was measured by the mitotic cell selection tech- 
nique. The mitotic yield (number of mitotic cells after treatment 
expressed as a fraction of the control) decreased with some cel 
radiation dose (4.5 to 34 rad). However, either because 
were not delayed or because delayed cells recovered rapidly, the 
mitotic yield did not fall to zero. When cycloheximide was com- 
bined with radiation to prevent repair of the radiation damage, only 
cells which were past the cycloheximide transition point and not 
delayed by the radiation were selected. The location of the transition 

ints determined from the combined drug plus low-dose radiation 
ts to 34 rad) experiments indicate a dose-dependent relationship, 
with more cells delayed as the dose was increased. In addition, the 
transition point for cells treated with cycloheximide plus 150 rad of x 
rays was closer to division than the 150 rad of x rays alone. These 
results are discussed in light of a recent model for radiation-induced 
division delay proposed by Dewey and Highfield. 


46568 Sterility among female lizards (Uta stansburiana) exposed 
to continuous y irradiation. Turner, F.B.; Medica, P.A. (Univ. of 
California, Los Angeles). Radiat. Res.; 70: No. 1, 154-163(Apr 1977). 
A natural population of the lizard Uta stansburiana occupying 
a fenced 9-ha area in southern Nevada was exposed to essentially 
continuous ¥ irradiation from an arificial source between February 
1964 and September 1973. Tissue doses were estimated using im- 
planted lithium fluoride microdosimeters. Females became sterile as 
early as 11 months of age, but many were still fertile at ages of 20 
months and a very few may have reproduced at 32 mon 
metry showed some females to be sterile after accumulated doses of 
around 500 rad, while others may have required 1000 or more rad. 
One female estimated to have received over 1200 rad was still 
reproductive. Irradiated females may pass through a state of half 
sterility, during which time they possess one functional ovary. 
Female U. stansburiana are sterilized at lower doses than the steriliz- 
ing dose (1500 rad) previously suggested for the leopard lizard, 
Crotaphytus wislizenii. 


Combined use of radioprotective and radiosensitizing drugs 
in experimental radiotherapy. Yuhas, J.M.; Yurconic, M.; Kli 
M.M.; West, G.; Peterson, D.F. (Univ. of New Mexico, Albuquer- 
que). Radiat. Res.; 70: No. 2, 433-443(May 1977). 

The application of both radioprotective and radiosensitizing 
drugs in clinical radiotherapy is limited by the large drug doses 
required to obtain significant therapeutic gains. A potential means of 
circumventing these toxicity problems, while retaining significant 
therapeutic gains, would be to use small doses of both types of drugs. 
This ossibility has been tested, using the specific drug combination 
WR-2721 and Ro-07-0582 with the following results: drugs are 
not additive in terms of lethal toxicity in the mouse; WR-2721 does 
not interfere with the ability of Ro-07-0582 to sensitize tumors in 
vivo; and Ro-07-0582 does not interfere with the ability of WR-2721 
to protect mouse skin. While the therapeutic gains depends on the 
radiation dose and endpoints considered, the combination proved to 
be superior to either drug alone in all cases. The success of these 
preliminary 


and x rays on a murine ascites 
Minneapolis). Radiat. Res.; 


investigations would appear to warrant further study. 


Oosta, G.M.; Levin, S.G.; Ekstrom, M.E.; Diamond, S.S. (Armed 
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BASIC STUDIES 


46570 (AD-A—035956) A study of the effect of elf electromag- 
netic fields upon ‘droso; melanogaster’. Final Bender, H.A. 
(IIT Research Inst., Chicago, Ill. (USA)). Nov 1976. Contract 
N00039-71-C-0111. 18p. NTIS, PC A02/MF A011. 

Prepared in cooperation with Notre Dame Univ., Ind. Dept. 
of Biology. 

Drosophila melanogaster were exposed to 20 volts per meter 
rms and 2 gauss rms at CW frequencies of 45 and 75 HZ for a period 
of 48 hours. The classical Muller-5 technique for the detection of 
sex-linked lethals was employed to study mutation rate. No indica- 
tion of mutagenic effect was found. (Author) 


PEST CONTROL 


46571 Sugarcane borers: effects of substerilizing doses of gamma 
irradiation on males irradiated as pupae or adults. Sanford, J.W. 
(Agricultural Research Services, Houma, LA). J. Econ. Entomol.; 70: 
No. 1, 104-106(15 Feb 1977). 

Late sel (6 days old) and 1- to 12-h-old adult males of 
Diatraea saccharalis (F.) were irradiated with 10 or 15 krad of 
gamma rays. Fertility, fecundity, and survival showed a dose depen- 
dent reduction with increasing dose. F; progeny of treated males had 
a longer development time than F; control progeny, and the male-to- 
female ratio increased as the dose increased. There was no significant 
difference in the response of insects irradiated as late pupae or as 
adults. 


46572 Influence of mating sterile male boll weevils to overwin- 
tered females. Mitchell, E.B.; Huddleston, P.M.; Wilson, N.M. (Agri- 
cultural Research Services, Mississippi State, LA). J. Econ. Entomol.; 
70: No. 1, 76-77(15 Feb 1977). 

When overwintered females of Anthonomus grandis Bohe- 
man, collected from areas with low and high populations of weevils, 
were crossed with sterile males, egg hatch was reduced from ca. 90 
. 10 percent. Percentage hatch was about the same for females from 
the 2 areas. 


46573 Codling moth: field-cage mating competitiveness of radios- 
terilized males, White, L.D. (Agricultural Research Service, Yakima, 
WA); Koslinska, M.; Suski, Z.W. J. Econ. Entomol.; 70: No. 1, 64- 
65(15 Feb 1977). 

Adult males of Laspeyresia pomonella (L.), reared on thin- 
ning apples, treated with 30 krad of gamma irradiation, and released 
in a field cage, mated 42 percent less often than unirradiated con- 
trols. Those which were reared on artificial diet and irradiated 
mated 27 percent less often. During the 3-4 days in the field cage, 
— and unirradiated males did not differ in mortality or time 
of mating. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 46256, 46261, 46262, 46557, 46577 


46574 (CONF-770409—3) Distribution of dose within the body 
from a photon emitter present in an organ. Snyder, W.S.; Ford, M.R.; 
Warner, G.G. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AOl1. 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

A dosimetric system was developed which provides estimates 
of mean radiation dose to organs from photon sources distributed 
uniformly in one or more organs. Although the sources of photons 
are assumed to be distributed uniformly, it is not true that dose from 
these photons is uniformly distributed. In particular, when a source 
of photons is located in a particular organ, nearby tissues will be 
irradiated at doses which decrease markedly with distance from the 
source. The mean dose may give a poor approximation to the actual 
dose if the tissues over which dose is averaged are extensive, for 
example, the remainder of the body. A set of enveloping organs was 
devised for liver, lungs, etc., which give mean dose at distances from 
zero to one centimeter from the source organ, from one to two 
centimeters, etc. These can be used to yield estimates of the extent of 
inhomogeneity of the dose distribution from a source of photons 
located in the source organ. 


46575 (COO—2968-1) Determination of Pu-239, 240 tissue con- 
centrations in non-occupationally exposed residents of New York City. 
Wrenn, M.E.; Cohen, N. (New York Univ., N.Y. (USA). Inst. of 
Environmental Medicine). 1 Mar 1977. Contract EY-76-S-02-2968. 
46p. Dep. NTIS, PC A03/MF AOI. 

The study reports on the Pu-239, 240 concentrations in var- 
ious tissues obtained from individuals residing in New York City. 
Twenty-six tissue samples have been analyzed for their Pu-239, 240 
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content, which include sections from the right lung, the liver, bone 
(4th and 5th vertebrae) and the kidney. The tissues were obtained at 
autopsy from a selected population not occupationally ex to 
plutonium and whose deaths were the result of causes other than 
metabolic disorders. A detailed description is presented of rs radio- 
chemical procedures employed to separate Pu and electrochemically 
deposit plutonium isotopes prior to alpha spectrometry with Si 
surface-barrier detectors. Results of these measurements are given as 
activity per gram wet weight and activity per gram of calcium in the 
individual tissue. All results have been compared to similar measure- 
ments made at other laboratories and with estimates of concentration 
based on metabolic models. To date, the magnitudes and the distribu- 
tion of the measured values are consistent with the values inferred 
from the ICRP lung model and measured concentrations of air. 


(ORNL—5245) AIRDOS-II computer code for estimating 
radiation dose to man from airborne radionuclides in areas surrouding 
nuclear facilities. Moore, R.E. (Oak Ridge National Lab., Tenn. 
(USA)). Apr 1977. Contract W-7405-ENG-26. 159p. Dep. NTIS, PC 
A08/MF A0O1. 

The AIRDOS-II computer code estimates individual and 
population doses resulting from the simultaneous atmospheric release 
of as many as 36 radionuclides from a nuclear facility. This report 
describes the meteorological and environmental models used is the 
code, their computer implementation, and the applicability of the 
code to assessments of radiological impact. Atmcspheric dispersion 
and surface deposition of released radionuclides are estimated as a 
function of direction and distance from a nuclear power plant or 
fuel-cycle facility, and doses to man through inhalation, air immer- 
sion, exposure to contaminated ground, food ingestion, and water 
immersion are estimated in the surrounding area. Annual doses are 
estimated for total body, GI tract, bone, thyroid, lungs, muscle, 
kidneys, liver, spleen, testes, and ovaries. Either the annual popula- 
tion doses (man-rems/year) or the highest annual individual doses in 
the assessment area (rems/year), whichever are applicable, are sum- 
marized in output tables in several ways—by nuclides, modes of 
exposure, and organs. The location of the highest individual doses 
for each reference organ estimated for the area is specified in the 
output data. 


ANIMALS 
REFER ALSO TO CITATION(S) 46328 


46577 (BNWL-SA—5910) Respiratory tract carcinogenesis in 
large and small experimental animal following daily inhalation of 
radon daughters and uranium ore dust. Stuart, B.O.; Palmer, R.F.; 
Filipy, R.E.; Dagle, G.E.; McDonald, K.E. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). 1977. Contract EY-76-C-06- 
1830. 5p. (CONF-770409—6). Dep. NTIS, PC A02/MF AO1. 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

Uranium ore miners of the Colorado plateau suffer more than 
6 times the normal incidence of lung cancer, and their mortality rates 
due to pneumoconiosis and emphysema are 5 times greater than in 
the general population. Inhalation exposures of beagle dogs and 
rodents to radon daughters and uranium ore dust were undertaken to 
determine which of these uranium mine air contaminants, and at 
what levels, are responsible for the high incidences of these diseases. 
Results are discussed. 


Chromosome aberrations induced in Syrian hamster lung 
cells by inhaled ***PuO.—ZrO, particles. Stroud, A.N. (Los Alamos 
Scientific Lab., NM). Radiat. Res.; 69: No. 3, 583-590(Mar 1977). 

Chromosome aberrations induced by **PuO2-ZrO2 micros- 
pheres after inhalation have been observed in Syrian hamsters (Me- 
socricetus auratus). The animals had initial lung burdens of approxi- 
mately 140 nCi of ***Pu. Twenty-four hours after exposure to the 
particles in an inhalation chamber, the lungs were removed and 
placed in tissue culture for chromosome analysis. The incidence of 
chromosome aberrations 63 and 138 hr after cell cultivation in- 
creased (0.18 and 0.24 aberration per cell, respectively) above con- 
trols. Growth rate and mitotic indices were depressed greatly 1 and 
3 weeks later, compared to 63 and 138 hr after culture. Autoradio- 
graphs of the cultured cells at these times demonstrated many star 
clusters from alpha tracks of the microspheres, indicating an abun- 
dance of microspheres retained in the lungs which caused continuous 
irradiation during the culture period. 


46579 toxicology of ***PuOQ, and **°PuO, in Syrian 
golden hamsters. Sanders, C.L. (Battelle Pacific Northwest Labs., 
Richland, WA). Radiat. Res.; 70: No. 2, 334-344(May 1977). 
Male and female, young adult, Syrian golden hamsters were 
exposed to high-fired, freshly prepared, aerosols of **PuQ. or 
PuO:. Initial alveolar depositions of plutonium ranged from about 
3 to 200 nCi. The fate of inhaled PuO: in the hamster was similar to 
that previously described in the rat. Only in male hamsters exposed 
to large amounts of ***PuO, was there significant shortening of life 
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high as 16% in unexposed controls and 

ratiation dose to a maximum of 58% at the highest deposition of 
gee Only three hamsters developed malignant tumors in the 
ung, all adenocarcinomas, and all at initial alveolar depositions 
greater than 160 nCi. It was concluded that the hamster was resistant 
to the induction of lung tumors po inhalation of insoluble 


particles containing a-emitting radion’ 
PLANTS 


46580 (UCRL—78720) Radium-226 content of agricultural gyp- 
sums. Lindeken, C.L.; Coles, D.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1977. Contract W-7405-ENG- 
48. 16p. (CONF-770208—2). Dep. NTIS, PC A02/MF AO1. 

a Dh. ge on public health aspects of radioactivity in 
consumer products; Atlanta, Georgia, United States of America 
(USA) (2 Feb 1977). 


Gypsum (CaSO, . 2H20), used as a soil amendment for saline- 
alkali soils, is obtained either b 
phosphate fertilizer industry. tter, termed phospho gypsum, 
contains variable amounts of Ra, ¢ g on the uranium 
content of the phosphate rock. Radium-226 contents of both quar- 

i um were determined by gamma counting in a 

i) spectrometer equipped with Compton sup- 
pression. samples from Nova Scotia, Iowa, Texas, and 
California were compared with phospho gypsum derived from Flor- 
ida land pebble phosphates. Quarried gypsums showed an average 
radium content of 0.21 pCi/g. The average radium in phospho 
gypsum was 14.6 pCi/g. Uranium-238 measuxements showed that 
near secular equilibrium existed between the uranium and radium in 
the quarried samples. Disequilibrium in the phospho gypsums oc- 
curred because of the preferential separation of radium during 
chemical ing. At the levels observed, no health hazard is 


implied from uptake of radium by plants grown in phospho gypsum 
treated soil. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 45164 


(BNWL-SA—5881) Role of animal toxicity studies in the 

—— of human health risks from internally deposited transuran- 

wooty R.C. (Battelle Pacific Northwest Labs., Richland, 

Wash. A)). Feb Contract EY-76-C-06-1830. Sp. (CONF- 
Dep. NTIS, PC A02/MF AOl1. 

eae xy 4. con of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The extrapolation of animal data to man has always been a 
problem for those concerned with human biology. Especially if one 
is interested in the effects of toxicants, opportunities for direct 
observation in man are usually limited, and approval of planned 
experiments employing human ‘subjects is difficult to obtain. In no 
case are these limitations more restrictive than for transuranic ele- 
ments, for which no life-threatening effects have yet been demon- 
strated in man. This lack of human experience is coupled with a 
massive public concern over possible future effects of transuranics, 
which contrasts sharply with the general public ay toward a 
multitude of present environmental pollutants of clear ly established 
toxicity. This concern for the transuranics, especially ***Pu, and for 
other radionuclides has pen age the expenditure of many millions 
of dollars (and francs and marks unds and roubles) on studies 
to investigate their toxicity in ae Results of these studies are 
extensive, and still accumulating, but in many quarters there is now a 
reluctance to accept these results as relevant to the prediction of 
human effects. 


46582 (UCLA—12-1082, PP oy Nuclide metabolism sec- 
tion. MacDonald, N.S.; Flesher, A. 

In Annual progress report June 30, 1976. 

Progress projects: tissue 
distribution ste studies of compounds labeled with *N, 'C, and /sup 
81m/Kr; quality testing of radioactive agents destined for adminis- 
tration to humans; and use of total body counter for quarterly 
examinations of UCLA personnel. (HLW) 


ANIMALS 
REFER ALSO TO CITATION(S) 46579, 46581 


46583 Radiocesium cycling in reindeer/caribou. Holleman, D.F.; 
Luick, J.R. (Univ. of Alaska, Fairbanks). 
of the first international reindeer and caribou symposium. Luick, J 
(ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 


From 1. international reindeer and caribou symposium; Fair. 
banks, Alaska, United States ot America (USA) (9 Aug 1972). 

See CONF-720870—. 

There are several factors which determine the radiocesium 
body burden of a terrestrial animal. Factors of p —_ 
include: the intake of radiocesium, the abso: 
from ingested foodstuffs and the kinetics of calant in the animal. B 
evaluating each of these factors, an operational model was devel- 
oped which described the annual cycle for the radiocesium body 
burden in reindeer/caribou. Both analog and digital computer simu- 
lations of the annual cycle have been attempted and the results of 
these simulations are presented. 


46584 Lichen forage ingestion rates of free-roaming caribou e: 

mated with fallout cesium-137. Hanson, W.C.; Whicker, F.W.; 

comb, J.F. (Colorado State Univ., Fort Collins). pp 71- 79 of In 
ings of the first international reindeer and caribou sym 

ot Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska ( 

From 1. international reindeer and caribou symposium; F; 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Lichen forage ingestion rates of free- caribou herds in 
northern Alaska during 1963 to 1970 were estimated by applying a 
two-compartment, eight parameter cesium-137 kinetics model to 
meas fallout '°7Cs concentrations in lichen and caribou. Esti. 
mates for winter equilibrium periods (January to April) for each year 
ranged from 3.7 to 6.9 kg dry weight lichens per day for adult female 
caribou. Further refinement of these estimations were obtained by 
calculating probabilistic distributions of intake rates by stochastic 
processes based upon the mean and standard error intervals of the 
eight parameters during 1965 and 1968. A computer program gener- 
ated 1,000 randomly sampled values within each of the eight param- 
eter distributions. Results substantiate the contention that lichen 
forage ingestion rates by free-roaming caribou are significantly 


greater than previously held. 
46585 Accumulation, and decrease rate of iron-55 in 
reindeer in Finnish Lapland. Jaakkola, T. (Univ. of Helsinki). Con- 
tract AT(11-1)-3011. pp 80-89 of In Proceedings of the first interna- 
tional reindeer and caribou symposium. Luick, J.R. (ed.). Fairbanks, 
Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer and caribou symposium; F; 
banks, Alaska, United States of America (USA) (9 Aug 1970). 

See CONF-720870—. 

The concentration of **Fe in reindeer was investigated during 
1961 to 1971. The *Fe level in reindeer meat reached a maximum 
(7.5 nCi/kg) in 1965. At that time the body burden of *Fe in 
reindeer was 2 wCi. The total amount of stable iron was 6.4 g. 
Seventy-four percent of the total **Fe was in blood, 10 percent in 
meat and 7 percent in liver. In winter 1964 to 1965 the specific 
activity of **Fe (pCi/mg Fe) in meat was 40 percent lower than in 
other tissues on organs. Since March 1967, no significant difference 
of *5Fe content in the diverse tissues and organs was found. In 1971, 
the Fe content in reindeer meat was 1.4 nCi/kg fresh wt. The 
effective residence half-time of **Fe in reindeer meat was 1.5 years, 
which is slightly higher than that in lichen (1.3 y). The maximum 
55Fe level (330 pCi/mg Fe) of blood a the total dose rate of 30 
mrad per year to the erythrocytes of reindeer. The **Fe level of 
wild animals feeding on reindeer tissues and organs was determined 
in 1966. The **Fe level of a wolverine was 70 percent and that of a 
wolf about 20 percent of the *Fe level in reindeer. The *Fe 
content of muscle of wolverine was 46 percent of that of other 
tissues. In the wolf the **Fe concentration was the same in all tissues 
and organs. 


46586 Effect of dose level on skeletal retention of ?°*Pu(IV) in 
the beagle. Stover, B.J. (Univ. of North Carolina, Chapel Hill); 
Atherton, D.R.; Stevens, W.; Buster, D.S.; Bruenger, F.W. Radiat. 
Res.; 69: No. 3, 442-458(Mar 1977). 

When ”*°Pu(IV) is injected intravenously, its fractional reten- 
tion in the skeleton of the beagle decreases and then approaches an 
approximately constant value. The initial fractional deposition of 

Pu is independent of dose level, but the long term fractional 
retention is less at the lower dose levels (0.0055 to 0.095 wCi/kg) 
than at the high dose levels (0.30 to 2.9 vp. These findings are 
in contrast with results on the retention of ***Pu(IV) in the liver of 
the beagle. The rate of decrease in hepatic retention of **Pu 
diminishes with decreasing dose level. These opposing effects result 
from cellular necrosis which is an effect of the a irradiation from 
239Py. Skeletal retention equations are presented for each of the 
three higher dose levels of **°Pu and for the group of lower dose 
levels. equations and those previously reported for the liver 
are used to calculate cumulative average radiation doses to the 
skeleton ae marrow, and to the liver throughout the observed 
lives of the beagles, which were injected in young adulthood at six 
dose levels of **Pu(IV) ranging from 0.016 to 2.9 wCi/kg. In the 
skeletal dose calculations an experimentally determined value of (7.5 
+- 1.0) percent for skeletal weight por re to body weight at 
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injection is used. The concentration of plutonium in plasma has been 
measured from 1 min to 12.5 years following injection. A sum of 
four exponentials has been fit to the data. Samples were obtained 
from dogs at six dose levels, and from well, ill, and terminal dogs. 


46587 Gastrointestinal absorption of ®*Nb by rats of different 
ages. Mraz, F.R.; Eisele, G.R. (Comparative Animal Research Lab., 
Oak Ridge, TN). Radiat. Res.; 69: No. 3, 591-593(Mar 1977). 

Carrier-free ®*Nb in oxalic acid was administered via gavage 
to rats 6 hr, 7, 21, or 129 days of age, and these were sacri 4 
days later. Rat pups less than 6 hr old were dosed in the above 
manner and sacrificed 1, 4, 5, 7, 9, 12, 15, 17, 19, or 21 days after 
dosing. After 4 days, significantly more ®**Nb was found in the 
tissues and gastrointestinal tracts of the suckling pups than in those 
of the weanling or adult rats. Some of the in the digestive 
tracts of the suckling , Pups must have been available for absorption 
since an elevation of ® Nb in the whole body was observed as late as 
9 days after dosing when 20 percent of the dose was still in the 
gastrointestinal tract. The relatively high (6.6 percent of the dose) 
absorption of ®Nb by the suckling pup and the rather long residence 
time in the tract would indicate that would be 
more hazardous for the juvenile than for the adult. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 46330 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 46334 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 46333, 46511 


46588 Aeromonas distribution and survival in a thermally altered 
lake. Fliermans, C.B.; Gorden, R.W.; Hazen, T.C.; Esch, G.W. (E.I. 
du Pont de Nemours and Co., Inc., Aiken, SC). Appl. Environ. 
Microbiol.; 33: No. 1, 114-122(Jan 1977). 

Par Pond is a thermally enriched monomictic southeastern 
lake which receives heated effluent from a production nuclear 
reactor. Fish populations in the lake have lesions of epizooty from 
which Aeromonas spp. are readily isolated. Distribution and popula- 
tion densities of Aeromonas in the water column were measured 
along an oxygen and temperature gradient as well as seasonally. 
Greater population densities of Aeromonas occurred below the 
oxygen chemocline when the lake was stratified. Survival of Aero- 
monas hydrophila under in situ conditions in both epilimnetic and 
hypolimnetic waters was determined through the use of polycarbon- 
ate membrane diffusion chambers during two separate reactor oper- 
ating conditions. Survival levels of pure cultures of A. hydrophila 
corresponded to the distribution patterns of the naturally occurring 
Aeromonas-like populations. The greater survival of A. hydrophila 
during full reactor operation suggests that the fish populations may 
be exposed to Aeromonas for a longer period of time than when the 
reactor is not operating. 


46589 Thermal resistance of Bacillus subtilis var. niger in a 
closed system. Peeler, J.T.; Reyes, A.L.; Crawford, R.G.; Wehby, 
A.J.; Campbell, J.E. (Food and Drug Administration, Cincinnati). 
Appl. Environ. Microbiol.; 33: No. 1, 52-58(Jan 1977). 

The heat resistance of Bacillus subtilis var. niger has been 
measured from 85 to 125°C using moisture levels of percent relative 
humidity (percent RH) less than or equal to 0.001 to 100 in a closed 
system. Five curves have been presented to characterize the thermal 
destruction, using thermal death times defined as F values at a given 
combination of three moisture and temperature conditions. Reduc- 
tions of 99.99 percent (4-logio cycles) of the initial Population were 
estimated for the three moisture conditions. At 110°C, the expected 
time for a 4-logio reduction was 1.1 h at percent RH = 100, 3.1 h at 
percent RH less than or equal to 0.1, and 54 h at percent RH = 10.7. 
Goodness-of-fit tests to examine the adequacy of three polynomial 
models failed to indicate a trend. The linear model (from which 
estimates of D are obtained) was satisfactory for estimating the 
thermal death times (percent RH less than or equal to 0.1) in the 
plate count range. The estimates based on observed thermal death 
times and D values for the percent RH = 100 diverged so that D 
values generally gave a more conservative estimate over the tem- 
perature range 90 to 125°C. Estimates of Z/sub F/ and Z/sub L/ 
ranged from 32.1 to 58.3°C for the percent RH of tess than or equal 
to 0.1 and 100. A Z/sub D/ value of 30.0 was obtained for 
observed at percent RH less than or equal to 0.1. The Z/sub F/ 
results were obtained from plotting observed log times to achieve a 
99.99 percent reduction in the initial population versus temperature. 
Estimates of Z/sub L/ and Z/sub os obtained by using linear 
re of Lioo approximately equal to 4D and D values in a similar 
plot. 


PLANTS 


46590 Photosynthesis in the snow: the alga Chlamydomonas niva- 
lis (Chlorophyceae). Mosser, J.L.; Mosser, A.G.; Brock, T.D. (Univ. 
of Wisconsin, Madison). J. Phycol; 13: No. 1, 22-27(Mar 1977). 

Red blooms of snow algae consisting almost exclusively of 
large spherical red cells of Chlamydomonas nivalis (Bauer) Wille are 
widespread during the summer in the Beartooth Mountains in Mon- 
tana and Wyoming. Field studies designed to examine the effects of 
temperature, light, and water potential on algal activity were per- 
formed with natural populations using photosynthetic ‘*C-HCO3~ or 
14CO, incorporation as a measure of activity. The algae photosyn- 
thesized optimally at 5.4 x 10‘ Ix, but were not inhibited by increased 
light intensity up to 8.6 x 10‘ Ix, the maximum observed in the field. 
Photosynthesis was sensitive to a reduction in water potential, and 
since low water potentials develop in snow at temperatures below 0 
C, it is unlikely that significant algal activity occurs at the sub-0 
temperatures which occur oe winter. Photosynthesis was 
much lower following melting of the snow, but this was probably 
due to decreased diffusion of CO2. The optimal temperatures varied 
considerably among the different algal Populations. Most samples 
photosynthesized optimally at 10 or 20°C but retained substantial 
activity at temperatures as low as 0 or -3°C. Exceptional samples 
photosynthesized optimally at 0 or -3°C. It is p that the 


varied temperature responses reflect the presence of different tem- 
perature strains. Taken together, the data suggest that development 
of the snow algae can occur only during the summer months. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 46340, 46641 


46591 than tempera- 

resp’ Gilfillan, E.S. 
(Univ. of British Columbia, Vancouver). Mar. Biol.; 38: No. 4, 305- 
313(1976). 

Ample evidence exists that many planktonic species are limit- 
ed in their distribution to a given water mass. It has been suggested 
that the temperature-salinity values which define a given water mass 
are in themselves limiting these species’ distribution. Other workers 
have suggested that other “unique” properties of a water mass may 
be involved. Euphausia pacifica is distributed throughout the Pacific 
subarctic water mass; its distribution also extends into British Colum- 
bia coastal waters. Experiments have shown that E. pacifica can 
withstand temperature changes of up to 15°C; it can also withstand 
salinity changes of up to 10%. Coastal E. pacifica appear to be able 
to better withstand stress from changes in temperature and salinity in 
water from some sources than in water from others. These differ- 
ences are thought to result from differences in the past history of the 
water in question. 


46592 Respiratory adaptations of Pleuroncodes planipes to its 
environment of Baja California. Quetin, L.B.; Childress, J.J. (Univ. of 
California, Santa Barbara). Mar. Biol; 38: No. 4, 327-334(1976). 
Rates of oxygen consumption (QO2) were measured for 
Pleuroncodes planipes Stimpson as a function of temperature, size, 
hydrostatic pressure, and oxygen partial pressure. These rates were 
independent of hydrostatic pressure and dependent on temperature 
over environmental ranges normally encountered by P. planipes. 
The effect of size on QO2 was intermediate between surface area and 
unity. Qio values between adjacent temperatures from 10° to 25°C 
ranged from 1.9 to 2.5. At all temperatures the crustaceans regulated 
their QO2 down to very low partial pressures of oxygen. The critical 
partial pressure (P/sub c/) increased with increasing temperature but 
the low P/sub c/ at 10°C suggests that P. planipes lives aerobically 
in the oxygen minimum layer. When plotted a typical hydro- 
phic regime from its environment, the of P. planipes was 
ound to decrease with increasing depth. 


465$3 Influence of temperature on the reproductive potential of 
two brackish-water harpacticoids (Crustacea: . Heip, C.; 
Smol, N. (State Univ. of Ghent). Mar. Biol; 35: No. 4, 327- 


334(1976). 
The reproductive potential of two harpacticoid 

Tachidius discipes and Paronychocamptus nanus, as meas! by the 
intrinsic rate of natural increase, r/sub m/, has been studied. The 
influence of temperature on all factors used in the calculation of r/ 
sub m/ has been taken into account. Generation time, which has also 
been determined in a third species, Nitocra typica, is the single factor 
which is most affected by temperature and which has the most 
pronounced effect on r/sub m/. Values of the reproductive potential 
differ considerably —— temperature, and thus to the time of 
the year; during the spring bloom more than half the reproductive 
potential is realized. 


46594 Thermal tolerance in tropical versus 
reef corals. Coles, S.L. (Hawaiian Electric Co. 


subtropical Pacific 
Inc., Honolulu); 
Jokiel, P.L.; Lewis, C.R. Pac. Sci.; 30: No. 2, 159-166(Apr 1976). 
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Upper lethal temperature tolerances of reef corals in Hawaii 
and at Enewetak, Marshall Islands, were determined in the field and 
under controlled laboratory conditions. Enewetak corals survived in 
situ temperatures of nearly 34°C, whereas 32°C was lethal to Hawai- 
ian corals for similar short-term exposures. Laboratory determina- 
tions indicate that the u thermal limits of Hawaiian corals are 

roximately 2°C less congeners from the tropical Pacific. 
erences in coral thermal tolerances correspond to differences in 
the ambient temperature patterns between geographic areas. 


46595 Effects of temperature on the nutritional requirements of 
Artemia salina (L.). Hernandorena, A. (CERS, Biarritz, France). 
Biol. Bull.; 151: No. 2, 314-321(Oct 1976). 

A study was conducted of temperature effects on nutritional 
requirements of Artemia salina. It was found that the growth rate of 
Artemia in a uniform basic medium is faster at 30°C than at 25°C. 
Temperature and salinity have opposite effects on the quantitative 
requirement for AMP. At 30°C maximal growth is achieved with 
more AMP, more albumin, and less starch than at 25°C. The effects 


46596 Effect of temperature on the microdistribution of the 
isopod Sphaeroma rugicauda from a saltmarsh habit. Marsden, I.D. 
to Mary Coll., London). Mar. Biol.; 38: No. 2, 117-128(30 Oct 
The saltmarsh isopod Sphaeroma rugicauda (Leach) is sub- 
jected to widespread diurnal and seasonal temperature fluctuations 
under natural conditions. Laboratory studies on its activity show 
that there is a relationship between behavior activity and 4 soqnes 
temperature between 2.5 and 25°C. Although S. rugicauda 
complex metabolic adaptations, this isopod is able to maintain a rate 
of aerial oxygen consumption which is similar to that in water within 
the temperature range 5 to 25°C. The responses of S. rugicauda to 
changes in environmental temperature are discussed in relation to 
the seasonal microdistribution of the isopod in the saltmarsh habitat. 


46597 Effects of characteristics other than tempera- 
ture and salinity on respiration in Euphausia pacifica. Gilfillan, E.S. 
(Univ. of British Columbia, Vancouver). Mar. Biol.; 38: No. 4, 305- 
313(3 Dec 1976). 

The developmental stages from megalopa to third crab of the 
blue crab Callinectes sapidus Rathbun were tested in 12 combina- 
tions of cadmium (0, 50, and 150 ppb) and salinity (10, 20, 30, and 40 
percent) at 25°C. A reduction in survival and a significant delay in 
development from megalopa to third crab occurred within each 
salinity regime in 50 ppb compared with the control. Comparison of 
the delay in development within each salinity regime revealed that 
the sublethal effect of cadmium was most pronounced in the salini- 
ties normally preferred by C. sapidus. A similar comparison within 
each cadmium concentration, however, showed that the develop- 
mental time from megalopa to third crab was approximately the 
same irrespective of salinity. The developmental stages from hatch 
to first crab of the mud-crab Rhithropanopeus harrisii (Gould) were 
examined in 63 combinations of cadmium (0, 50, and 150 ppb), 
salinity (10, 20, and 30 percent), constant temperature (20, 25, 30, and 
35°C) and cycling temperature (20 to 25°C, 25 to 30°C, and 30 to 
35°C). The results indicated that cycling temperatures may have a 
stimulating effect on survival of the larvae compared to constant 
temperatures, both in the presence and in the absence of cadmium. 
Effects of cadmium and salinity and their interaction on the survival 
of the larvae from zoeae to megalopa were —— at most of 
the temperatures by analyses of variance. zoeal larvae were 
more susceptible to cadmium than the megalopa. Effects of different 
combinations of cadmium and salinity on duration of larval 
development were assessed by a t-test. 


46598 Synergistic effects of cadmium and salinity combined with 
constant and cycling temperatures on the larval development of two 
estuarine crab species. Rosenberg, R.; Costlow, J.D. Jr. (Duke Univ., 
Beaufort, NC). Mar. Biol.; 38: No. 4, 291-303(3 Dec 1976). 

The maximum rate of light-induced evolution of oxy, 
suspensions of cells of the unicellular marine algae Atthe ys decor 
Brachiomonas submarina, Dunaliella tertiolecta, al 
Monochrysis lutheri, Phaeodactylum tricornutum and 
costatum was measured. With this bioassay the relative sensitivities 
of these species of aigae towards Cu, Hg, Cd and Zn were compared 
with that towards herbicide 3(3, 4-dichlorophenyl)-1, 1-dimethy] 
urea. The algae were uniformly sensitive to low concentrations of 
DCMU; S. costatum and A. decora were especially sensitive to Cu 
and Hg ions. In contrast, D. tertiolecta was remarkably insensitive to 
Hg. These results suggest that A. dcecora could be used as a sensitive 
indicator of the quality ‘ai estuarine water, and a bioassay system 


kova, I.M.; Skholl, E.D. (Inst. of Cytology, Leningrad). J. Therm. 
Biol; 2: No. 1, 9-15(Jan 1977). 

Study was made of the changes in the organismal heat resis- 
tance level and average values were obtained for clones and siblings 
of Hydra oligactis, Asellus acquaticus, Drosophila melanogaster, 
Strongylocentrotus droebachiensis (embryos) and Rana temporaria 
(tadpoles) during short-term heat acclimation (sibacclimation 

od). In all ies studied a negative correlation was ob- 
served between the initial heat resistance level of clones and siblings 
and its increase during heat acclimation. Reaction norm during 
temperature resistance acclimation of poikilotherms depend: un the 
initial organismal heat resistance inherent in each genotype. 


46600 Environmental temperature and physiological polymor- 
phism of populations. III. Heat acclimation and the population re- 

sponse to selection caused by heating. Ushakov, B.P.; Amosova, LS. 
1.S.; Dregolskaya, I.N.; Pashkova, I.M.; Skholl, 
E.D. (Inst. of Cytology, Leningrad). J. Therm. Biol; 2: No. 1, 17- 
22(Jan 1977). 

A study was made of the effect of heat acclimation on the 
resistance level of the progeny (siblings) of several parental pairs of 
Drosophila melanogaster, Asellus aquaticus, Strongylocentrotus 
droebachiensis, Rana temporaria and clones of Hydra oligactis 
reared under constant conditions (sibada) —— method). The popu- 
lation response to thermal selection significantly changes due to heat 
acclimation. The survival of individuals during heating increases. 
This process is accompanied by (a) the levelling of genetic differ- 
ences in the resistance of individuals (phenotypical masking of 
genetic differences) and (b) changes in the order of elimination of 
individuals during thermal selection. A coordinated reaction of 
individuals of the same population to changes in the environmental 
temperature was accomplished without any interaction of individ- 
uals. It is considered to be the result of a specific genetic structure of 
> population which accounts for functional polymorphism. The 

ta obtained lead us to conclude that non-genetic temperature 
ae acclimations are a protective reaction of the population 
directed against thermal selection. 


46601 Effect of temperature on development and the histology of 
the neuroendocrine of the tettigoniid, Jamaicana flava (Cau- 
dell). Peacock, A.J.; Anstee, J.H.; Bowler, K. (Univ. of Durham, 
Eng.). J. Therm. Biol.; 2: No. 1, 35-40(Jan 1977). 

The effect of various constant temperatures on the rate of 
development and histology of the neuroendocrine system have been 
studied in sixth instar larvae of Jamaicana flava. Changes in the 
histology of the neuroendocrine system are discussed in relation to 
parallel changes in the rate of development. Temperature increases 
the rate up to a maximum beyond which further increases are not 
effective in terms of acceleration of development. For Jamaicana this 
rate is maximal at ca. 30°C, higher temperatures producing a reduc- 
tion in the rate of development. 


Survival, osmoregulatory ability, and respiration of Idotea 
chelipes (Crustacea, Isopoda) from Lake Veere in different salinities 
and temperatures. Vlasblom, A.G. (Delta Inst. for Hydrobiological 
Research, Yerseke, Netherlands); Graafsma, S.J.; Verhoeven, J.T.A. 
Hydrobiologia ; 52: No. 1, 33-38(23 Jan 1977). 

An ecological and physiological study of I. chelipes from 
Lake Veere, The Netherlands, was made. Both osmoregulatory 
capacity and survival decrease with increasing temperature as well 
as with decreasing salinity. Respiration experiments suggest that the 
need of energy by osmoregulatory activity may be supplied at the 
cost of other physiological processes, at any rate at temperatures of 
10°C and higher. It may be expected that, if op higher 
than 15°C and salinities lower than 8% coincide, the population of I. 
chelipes will be affected negatively. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 46368, 46462, 46599, 46600 


i, 763-774(Oct 


tshawytscha, jisson, 
a State Univ., Corvallis). Fish. Bull; 74: No. 4 


1976). 
Temperature was elevated sopcomiunerty 4°C in a model 


compared with an unheated but similar control stream. The 
streams were located outdoors and received identical amounts of 
exchange water from a nearby creek. Diel and seasonal temperature 
fluctuations were similar to those of area streams. Juvenile spring 
chinook salmon, Oncorhynchus tshawytscha, were introduced into 
each stream either as eyed eggs or fry and allowed to remain for 
approximately 1 yr. Two consecutive year classes of juvenile salmon 
were studied. Their production was measured triweekly and related 
to changes in temperature, food availability, and other environmen- 
tal factors. Ancillary experiments, utilizing water from the model 
streams, permitted measurement of differences in growth rate of 
salmon fed various rations. Salmon production in the control stream 


PF BIOMEDICAL SCIENCES, APPLIED STUDIES 4827 

46603 Production of juvenile chinook salmon, Oncorhynchus 

Davis, G.E. 

46599 Environmental temperature and physiological polymor- 
phism of populations. II. The relation of changes in the organismal 
heat resistance to its initial level during heat acclimation. Ushakov, 
B.P.; Amosova, I.S.; Chernokozheva, I.S.; Dregolskaya, I.N.; Pash- 
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exceeded that in the heated stream. In 1972, total production in the 
control stream was twofold greater and, in 1973, it was approximate- 
ly 30 percent greater than in the heated stream. Elevated tempera- 
ture resulted in reduced growth rates of the fish especially as food 
became less abundant and at times also resulted in lower biomasses 
of food organisms, either because the temperature increase directly 
affected survival and growth of benthic invertebrates or because 
increased sedimentation associated with heavier growth of filamen- 
tous algae made riffle substrate less suitable for certain species. 
Beneficial effects of increased temperature appeared to include pro- 
tection from infestation by a trematode parasite (Nanophyetus sal- 
mincola) and, possibly, increased tendencies of some invertebratres 
to enter the drift. 


genase isolated 
sairdneri). Wolfe, J.K.; Gray, I. (Georgetown Univ., Washington, 
DC). Proc. Soc. Exp. Biol. Med.; 153: No. 2, 374-377(Nov 1976). 

Glyceraldehyde-3-phosphate dehydrogenase has been puri- 
fied from rainbow trout acclimated to 15° (warm) and 5° (cold) and 
compared with respect to their electrophoretic properties, NAD- 
binding behavior, and ultraviolet absorption. Both the warm and 
cold species of G3PDH show the same electrophoretic properties. 
They differ, however, in NAD-binding behavior and in ultraviolet- 
absorption properties. It was concluded that temperature acclimation 
brings about a conformational change in the higher-order structure 
of G3PDH which is stable through purification procedures. 


46605 Effect of temperature acclimation on the microsomal AT- 
Pases of the frog brain. Lagerspetz, K.Y. (Univ. of Turku, Finland). 
J. Therm. Biol.; 2: No. 1, 27-30(Jan 1977). 

The acclimation of frogs (Rana temporaria) to 6°C or for 
periods varying from 3 days to 2 months to 23°C does not affect the 
activity of the Na*, K* -ATPase of brain microsomes or its tempera- 
ture dependence. The acclimation of frogs to 23°C increases the 
Mg?+~ ATPase activity of brain microsomes 30—100 percent above 
that found in animals acclimated to 6°C. This paradoxical or inverse 
temperature acclimation of the Mg** -ATPase activity may compen- 
sate for the increase of the permeability of neutron membranes at 
increased temperatures. 


46606 Effect of temperature on spontaneous release of transmit- 
ter at the mammalian neuromuscular junction. Duncan, C.J.; Statham, 
H.E. (Univ. of Liverpool). J. Therm. Biol.; 2: No. 1, 23-25(Jan 1977). 

Temperature has a multifactorial effect on miniature endplate 
potential (MEPP) frequency at the mammalian neuromuscular junc- 
tion, with a negative Qio at 14—28°C. The results are explained in 
terms of the effect of temperature on the various factors that control 
[Ca?+sub i/ at the presynaptic terminals. The temperature-sensitiv- 
ity of the Ca**-transport enzyme is believed to be of particular 
significance and accounts for the observed differences between the 
amphibian and mammalian neuromuscular junctions. 


46607 Temperature selection of goldfish (Carassius auratus L.) 
and brook trout (Salvelirus fontinalis Mitch.) after heterogeneous 
temperature acclimation. Mueller, R. (Univ. of Toronto). J. Therm. 
Biol.; 2: No. 1, 5-7(Jan 1977). 

Goldfish and brook trout were acclimated heterogeneously to 
temperature by exposing the head and tail simultaneously to different 
temperatures. The temperature selection of heterogeneously accli- 
mated fish was tested in a vertical temperature gradient and com- 
pared to that of homogeneously acclimated fish. All fish selected 
temperatures essentially corresponding to the state of acclimation of 
their head. It is concluded that the brain acts as the main control of 
temperature selection in fish. 


46608 Temperature-dependent shift in the metabolism of the 
lizard Lacerta vivipara. Tromp, W.I.; Avery, R.A. (Univ. of Bristol, 
Eng.). J. Therm. Biol.; 2: No. 1, 53-54(Jan 1977). 

The relationship of VOz (oxygen usage at rest) to temperature 
in juvenile Lacerta vivipara from a cool temperate climate showed a 
shift between 15 and 20°C, resulting in the elevation of the lower 
= of the respiration-temperature curve in a semi-logarithmic 
plot. 


46609 Food habits of channel catfish in a reservoir receiving 
heated waters. McNeely, D.L.; Pearson, W.D. (North Texas State 
Univ., Denton). Hydrobiologia ; 52: No. 2-3, 243-249(15 Feb 1977). 

The diet of channel catfish captured near the mouth of a 
channel carrying heated waters from an electric generating station 
was not significantly different from the diet of catfish captured 
elsewhere in the same reservoir during the cool months of the year. 
In summer months, however, the diet of catfish captured near the 
effluent was significantly different from the diet of catfish from other 
locations and seemed to indicated that catfish were foraging in cool, 
deeper waters beneath the thermal plume. 
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CHEMICALS METABOLISM AND TOXICITY 


46610 Heavy metal concentrations in organisms from an actively 
dredged Texas Bay. Sims, R.R. Jr.; Presley, B.J. (Texas A and M 
Univ., College Station). Bull. Environ. Contam. Toxicol.; 16: No. > 
520-527(Nov 1976). 

A small sampling of molluscs, crustaceans, and bony fish were 
taken from San Antonio Bay, Texas, and examined for cadmium, 
copper, lead, and zinc. Metal concentrations were found to be lower 
than those values from organisms associated with waters from indus- 
trial areas. Examination of sediments indicate relatively little hea 
Potential effects of dredging are | 


46611 Fractionation of synthetic crude oils from coal for biologi- 
cal testing. Rubin, 1.B.; Guerin, M.R.; Hardigree, A.A.; Epler, J.L. 
(Oak Ridge National Lab., TN). Environ. Res.; 12: No. 3, 358- 
1976). 

A separations procedure that has been used extensively for 
the reproducible fractionation of ci smoke condensate in 
order to test this material systematically for its carcinogenic proper- 
ties has been applied to coal liquefaction products. Two types of 
product oils, one a light oil and the other a heavy tar, have been 
—— successfully by this procedure. Reproducibility was simi- 

to that reported for condensate fractionations. Proportions, by 
weight, of fourteen major fractions and some subfractions of the two 
products were d . Mutagenicity of the major fractions of 
the light oil product was tested by microbiological techniques using 
several strains of Salmonella typhimurium and some mutagenic 
effect was shown by four of the fractions. The possible carcinogen- 
icity and mutagenicity of the individual fractions are discussed in 
relation to the reported effects of corresponding cigarette smoke 
condensate fractions. 


CELLS 
REFER ALSO TO CITATION(S) 46538 


MICROORGANISMS 


46612 Toxic effects of selected heavy metals on unadapted popu- 
lations of Vorticella convallaria var similis. Sartory, DP: Lloyd, B.J. 
(Univ. of Surrey, Eng.). Water Res.; 10: No. oe 1123-1121(1976). 
The presence of large amounts of heavy metals in sewages 
may cause sever disruption of the biologicalprocesses involved in 
sewage treatment, and thus a decline in the quality of the effluent 
 sgeyren Unadapted populations of Vorticella convallaria var simi- 
sessile peritrich protozoan found abundantly in healthy rivers, 
activated sludge, percolating filters and slow sand filters, were 
subjected to a range of concentrations of three common pollutant 
metals. It was found that these populations were killed by concentra- 
tions of, and above, 0.0005 mg/I of the free metal ion of either lead 
or mercury. Colonies were also killed by concentrations of, and 
above, 0.075 mg/I of the free metal ion of zinc. 12 hr 50% lethal 
doses were calculated, and for V. convallaria var similis were found 
for lead, 0.005 mg/l for mercury and 0.29 
or zinc 


Part A; A11: No. 8-9, 567-572(1976). 
It has been demonstrated that zinc ions inhibit population 
ape of Euglena gracilis. Experiments were conducted under 
ratory conditions to assay the effects of zinc in varying concen- 
trations on the time dependent growth profile of Euglena gracilis. 
The technique consists of —— the organisms in media contain- 
te) 


ing zinc for predetermined times, 
tion of cell populations. Results may be 
few hours in the acute and within | or at 


lowed by microscopic examina- 
y obtained within a 
most 2 weeks in the 


W.Y.; Nicol, J.A.C. (Uni 
(London); 12: No. 4, 279-292(Apr 1977). 
Acute effects of water-soluble fractions (WSF) of No. 2 fuel 


zooplankton. This difference was oa caused mainly by the 
dissimilar ——- of the two lankton 


46613 Water quality bioassay using selected protozoa. II. The 
effects of zinc on population growth of Euglena gracilis. Mills, W.L. 
(North Carolina Central Univ., Durham). J. Environ. Sci. Health, 
chronic tests. 
46614 Effects of the water soluble fractions of No. 2 fuel oil on 
the survival and behavior of coastal and oceanic zooplankton. Lee, 
oil on both coastal and oceanic zooplankton were studied and their 
LCso for various exposure times (1 to 72 h) compared. Coastal 
species or taxon basis, there are some species in coastal waters more 
vulnerable to oils than among oceanic zooplankton and it is strongly 
recommended that further studies of the tolerance of both popula- 
tions to various petroleum hydrocarbons be carried out at the same 
time. A vital staining method was used to distinguish the dead from 
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the immobile forms. Expected variations both in the curves of 
mortality compared with time and in the curves of mortality com- 
pard with concentration of oil are explained and a possible method 
to decrease variability is su woh Cleans of behavior of coastal 

lankton due to the W: “of No. 2 fuel oil was also observed 
during the first hour of exposure. 


PLANTS 


REFER ALSO TO CITATION(S) 46239, 46250, 46285, 46288, 
46315, 46321, 46393, 46512, 46647 


> Nature and mechanism of induction 


of mutations. Ann i 3 

ington State Univ., Pullman (U ). Dept. of 
Agronomy ‘and Soils). 1 May 1976. Contract EY-76-C-06-2221. 15p. 
Dep. S, PC A02/MF AO1. 

Major emphasis was placed on the development of the bio- 
assay for azide and its ee in understanding the fate of azide in 
treated barley seeds. Progress is reported from studies with barley 
and bacteria to elucidate the mechanism of mutagenic action of azide 
and the nature of the genetic changes it induces. 


46616 (UCRL—13729) Water relations of coniferous tree a 

subjected to ozone in the San Bernadino M Southern Califor- 

nia. Miller, P.C.; Poole, D.K.; Miller, P.M.; Murray, C. (California 

Univ., Livermore (USA). Lawrence Livermore Lab.). 20 May 1977. 

———- W-7405-ENG-48;PO-4974403. 20p. Dep. NTIS, PC A02/ 
AOl. 

Species differences in sensitivity to ozone damage in the 
vegetation of the San Bernadino Mountains in southern California 
are discussed. Pinus ponderosa and P. Jeffreyi are affected while P. 
Coulteri, P. Lambertiana, Lebocedrus decurrans and chaparral spe- 
cies ap’ resistant. The San Bernadino Mountains are located east 
of the Angeles basin and are generally above the smog layer, but 
by late afternoon the inversion rises and smog moves east so that 
ozone levels in the mountains increase. Ozone levels are especially 
high in summer. The ozone enters the leaf by diffusing through the 
stomates, thus the oe should be related in part to diurnal 
and seasonal patterns of stomatal activity. The hypothesis that the 
ozone sensitivity of coniferous tree species in the San Bernadino 
Mountains is related to the plant water relations controlling diurnal 
patterns of stomatal behavior through the year was investigated and 
results are reported. 


46617 (ORNL-tr—4307) Effect of industrial wastes from poly- 
vinyl chloride production on the soil and plants under conditions of a 
—-s experiment. Zayats, A.N. Translated from 7r. Khar'k. S- 
Inst.; 166: 49-58(1972). “Tp. Dep. NTIS, PC A02/MF AOI. 
The rapid growth of the chemical industry increases not only 
water consumption, but also the discharge of industrial waste waters 
into rivers and other reservoirs. The discharge of waste waters from 
the production of high the of 
vinyl chloride resin (P CR) partic’ y increased in 
Irrigation has great si; for the yield ‘Of inefoding 
tural crops in zones of unstable and inadequate moisture, includi 
irrigation with waste domestic and industrial water, therefore the use 
of waste water of polyvinyl chloride resin production for irrigation 
will make it possible to free rivers and reservoirs from pollutants 
dangerous for live flora and fauna and to increase the harvest of 
agricultural crops. Before releasing these wastes in irrigated fields 
their effects on the growth of agricultural crops were tested in 
greenhouse experiments. Results are reported. 


46618 Presence of pollutant 
diatom tions. Thompson, S.; Eglin 


in estuarine epipelic 
popula , G. (Univ. of Bristol, 
Eng.). Estuarine Coastal Mar. Sci.; 4: No. 4, y 417-425(1975). 

The presence of a complex mixture of aliphatic hydrocarbons 
in the organic extracts of three populations of Severn Estuary 
epipelic diatoms is reported. The aliphatic hydrocarbon distributions 
were partially resolved by capillary gas chromatography and by 
computerized gas chromatography/mass spectrometry and are 


shown to be similar to the characteristic crude oil-type aliphatic 
hydrocarbon distribution found in Severn Estuary sediment. Crude 
oil-type polynuclear aromatic hydrocarbons found in the sediment 
were absent in the diatoms. The possible routes of selective incorpor- 
ation of pollutant hydrocarbons into epipelic diatoms and the envi- 
ronmental significance of this process are 
46619 Exposures of San le to geothermal air pollu- 
tion: photosynthetic and stomatal responses. Shinn, J.H.; Cleg, B.R.; 
Stuart, M.L.; Thompson, S.E. (Univ. of California, Livermore). Z 
Environ. Sci. Health, Part A; 11: No. 10-11, 603-612(1976). 
Field-grown lettuce was exposed i 
thermal gas mixture (15 CO::1 
added to air). The objective was to determine ects of geother- 
mal air pollution on photosynthesis and stomatal ta diffusion resistance 
during a three-hour period of exposure. The question was to what 
degree the extra CO2 might compensate for the phytotoxic effect of 


H2S during an exposure to i by a typical geo- 
thermal power plant pl plume. apparent mean values indicate a 
stimulation of photosynthesis and a relaxation of stomatal resistance 
at low concentrations. There is no significant n Fs ppm of photo- 
— until exposure concentrations approach 75 ppm CO::5 

S added to air. The is so eh 
(coefficient of variation .5) that it is necessary to take many samp 
to establish a mean, and this should be considered in designing future 
experiments. 


46620 Exposures of field-grown lettuce to geothermal air pollu- 
tion: photosynthetic and stomatal responses. Shinn, J.H.; Clegg, B.R.; 
Stuart, M.L.; Thompson, S.E. (Univ. of California, Livermore). J. 
Environ. Sci. Health, Part A; 11: No. 10-11, 603-612(1976). 
Field-grown lettuce was ex’ in-situ to a facsimile geo- 
thermal gas mixture (15 CO. : 1 HeS : 1 CH, : 2 Ne wis 
added to air). The objective was to determine the effects of geother- 
mal air pollution on photosynthesis and stomatal diffusion resistance 
— a three-hour period of exposure. The question was to what 
the extra CO. might compensate for the phytotoxic effect of 
th during an exposure analogous to fumigation by a typical geo- 
power plant plume. The apparent mean values indicate a 
stimulation of photosynthesis and a relaxation of stomatal resistance 
at low concentrations. There is no significant depression of photo- 
synthesis until exposure concentrations approach 75 ppM CO: : 5 
ppM H2S added to air. The normal variation in photosynthesis is so 
gh (coefficient of variation 0.5) that it is necessary to take many 
samples to establish a mean, and this should be considered in 
designing future experiments. 


46621 Effect of pH on tolerance of Hormidium rivulare to zinc 
and copper. Har ves, J.W.; Whitton, B.A. (Univ. of Durham, 
Eng.). Oecologia (Berlin); 26: No. 3, 235-243(1976). 

The toxicity of zinc to a population of Hormidium rivulare 
isolated from an acid mine drainage was shown to be least at the 
optimum pH range for the growth of the alga, pH 3.5—4.0; toxicity 
increases markedly at high pH values. Calcium clearly antagonizes 
the toxicity of zinc. Populations of H. rivulare isolated from higher 
pH values and which are resistant to zinc, are also especially 
resistant to low pH values, although they are unlikely ever to 
encounter such values naturally. Nevertheless raised levels of cal- 
cium bring about only a slight improvement of growth at very low 
PH values in the absence of zinc, so the mechanisms of pH and zinc 
tolerance are not the same. Although the acid stream population 
grows in the field in an environment with rather similar levels of 
ae | copper is less toxic than zinc at pH 3.5, but much 
more toxic zinc at pH 6.0. 


46622 Zinc, copper, cadmium, and chromium in polished and 
unpolished rice. Masironi, R. (World Health Organization, Geneva); 
Koirtyohann, S.R.; Pierce, J.O. Sci. Total Environ.; 7: No. 1, 27- 
43(Jan 1976). 

One hundred samples of polished and 27 of unpolished rice 
were collected from 22 countries and areas and analyzed for Zn and 
Cu by flame atomic absorption, for Cd by carbon furnace atomic 
absorption, and for Cr by neutron activation. Unpolished rice con- 
tains on average 16.4 .g/g Zn, a Ao g Cu, 0.029 ng/g Cd and 0.011 
pg/g Cr. Polished rice contains 13.7 ug/g Zn, 3 wg/g Cu, 0.029 p/g 
Cd and 0.012 pwg/g Cr. Thus, polishing brings about a loss of the 
essential elements Zn and Cu, but not of Cd, a toxic pollutant. 

Japanese rice has high Cd content. In countries where rice is a major 
staple food, high Cd content in rice may cause excessive absorption 
of this toxic metal. 


mum. Patel, P.M.; Wallace, A.; Mueller, R.T. got of California, 
Los Angeles). J. Am. Soc. Hortic. Sci.; 101: No. 5 » 553-556(Sep. 1976). 
ifferent levels of Cu, Co, Cd, Zn, Ni, ‘and Cr (10-*, 1075 


45, 45, and 21 percent, respectively. Added Cd i A solution 
the greatest effect on growth depression at ,,10~°M. Copper, 
Co, Cd, Zn, Ni, and Cr concentrations in leaves, stems, and roots 
increased with their rate of application in nutrient solution. 
Co, Cd, Ni, and Cr were associated with roots, followed 
io gradient from root to shoot was observed 
stem metal ratios were in the following order: Cr 
ter than Cd greater than Ni greater than Cu 
hens decreased Mn concentration in leaves, 
increased Zn concentration in leaves. Other 

noted. 


cell resistance, a 
Effects of dithioerythritol. Lin, 
Illinois, Urbana). Plant Physiol.; 58: No. 3, re 28Ser 1976). 
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46623 Some effects of copper, cobalt, cadmium, zinc, nickel, and 

chromium on growth and mineral element concentration in chrysanthe- 

yield and interactions among heavy metals in chrysanthemum (Chry- 

santhemum morifolium Ramat. cv. Bright Golden Anne). A 70 

reduction was observed at the level (10~*M) 

in corn 

niv. of 
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Studies were made of the effect of dithioerythritol on net 
proton flux, potassium influx and efflux, cell potential, and cell 
resistance in fresh and washed corn (Zea mays L. WF9XM14) root 
tissue. Dithioerythritol induces equal proton influx and potassium 
efflux rates, decreases membrane resistance, and h larizes the 
cell potential. Greater effects on H* and K* fluxes are secured at pH 
7 than at pH 5. Other sulfhydryl-protecting mrageete produced the 
same responses. No evidence could be found that dithioerythritol 
affected energy metabolism or membrane ATPase, and proton influx 
was induced in the presence of uncoupling agents. We deduce that 
dithioerythritol activates a ive H*/K* antiport, driven in these 
experiments by the outwardly directed electrochemical gradient of 
K*. The net effect on H* and K* fluxes is believed to reside with the 
combined activity of a polarized H*/K* exchanging ATPase and the 
passive H*/K* antiport. A model is presented to show how the 
combined system might produce stable potential differences and K* 
content. 


46625 Lichens and tar spot fungus (Rhytisma acerinum) as indi- 
cators of sulfur dioxide pollution on Merseyside. Vick, C.M.; Bevan, 
R. (Univ. of Liverpool). Environ. Pollut. (London); 11: No. 3, 203- 
216(Nov 1976). 

Lichens and tar spot fungus (Rhytisma acerinum) on syca- 
more (Acer pseudoplatanus) were used as indicators of pollution in 
order to map sulphur dioxide concentrations in the new Metropoli- 
tan County of Merseyside. The lichen scale of Gilbert (1970b) was 
adapted, and a mapping technique based on the presence/absence of 
a few indicator species devised. The map of the inner limit of 
Rhytisma acerinum is provisional: work is in progress on the calibra- 
tion of this species as an indicator of sulphur dioxide. The lichen and 
tar spot map fulfils a requirement for environmental planning in the 
new county. 


46626 Response of field-grown white pine to different 
sulfur dioxide environments. Roberts, B.R. (Dept. of Agriculture, 
wo OH). Environ. Pollut. (London); 11: No. 3, 175-180(Nov 
1976). 

Two-year-old grafted clones of air pollution-susceptible (the 
chlorotic dwarf syndrome) and air pollution-tolerant white pine 
(Pinus strobus L.) were field-grown for 5 months in either high- or 
low-ambient sulphur dioxide environments. At 3-week intervals 
throughout the growing season, plants from each site were harvest- 
ed. Height of the plants, total fresh weight, and leaf, stem and root 
dry weights were measured. Iodometric sulphur determinations 
were made on leaf, stem, and root tissue from each location. Foliar 
injury and reduced leaf growth were observed on susceptible clones 
growing in the high SO: environment. Tolerant clones at the same 
site showed appreciably more sulphur than corresponding plants 

‘own in the low-ambient SO2 environment. The most significant 
increases in sulphur content were detected in leaf tissue, suggesting 
that the foliage of white pine absorbs SO. from the atmosphere. 
Sulphur translocation into the stem was also observed in the latter 
weeks of the study. 


46627 Effects of exposure to various injurious gases on germina- 
tion of lily pollen. Masaru, N.; Syozo, F.; Saburo, K. (Kanagawa 
Prefectural Environmental Control Center, Yokohama, Japan). Envi- 
ron. Pollut. (London); 11: No. 3, 181-187(Nov 1976). 

Pollen grains of Lilium longiflorum which had been sown in a 
straight line on a culture medium were exposed separately to various 
concentrations of five injurious gases (SO2, NO2, O;, H—CHO and 
CHz double bonds CH — CHO) for 1, 2 or 5 h. Sulphur dioxide at 
0.71 ppM, acrolein at 0.40 ppM, nitrogen dioxide at 2.00 ppM, and 
formaldehyde at 2.40 ppM markedly inhibited tube elongation of L. 
longiflorum pollen. However, ozone at 2.09 ppM showed little 
inhibition of tube elongation of L. longiflorum pollen. The interac- 
tion of six combiations of two gases (SO.—H—CHO, NO.—H— 
CHO, SO2.—NO2, O;—SO2, Os—NO2 and O;—H—CHO) on tube 
elongation of L. longiflorum pollen was studied. Inhibition from 
three combinations of two gases (SOQ:—NO2, O;—NOz and NO.— 
H—CHO) was greater than the additive inhibition from the single 
gases. 


46628 Soybean peroxidases from ozone injury. Curtis, C.R. 
(Univ. of Maryland, College Park); Howell, R.K.; Kremer, D.F. 
Environ. Pollut. (London); 11: No. 3, 189-194(Nov 1976). 

Two cultivars of soybean, Glycine max (L.) Merr., “York” 
"Wye", were grown in filtered air for 14 days and then exposed to 
35 pphm ozone for 2 h. Twenty-four hours after exposure, leaf 

oxidases of both cultivars were separated on polyacrylamide gels 

y isoelectric focusing methods and stained with benzidine-H2O.. 
Gel scans of both cultivars indicated that certain peroxidases of 
ozone-tolerant York” were relatively less affected than the peroxi- 
dases of ozone-sensitive “Wye”. Only a few of the 22 resolvable 
peroxidases of York” were activated above control levels, whereas 
almost all of the 25 bands of “Wye” showed increased activity. 


46629 Observations on the lead content of lichen and bark adja- 
cent to a highway in southern Finland. Laaksovirta, K. (Univ. of 
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Helsinki); Olkkonen, H.; Alakuijala, P. Environ. Pollut. (London); 11: 
No. 4, 247-255(Dec 1976). 

The lead contents of lichen (Hypogymnia Da gen and its 
substrate (bark of Pinus sylvestris) were studied along a busy four- 
lane highway on the coast of southern Finland. The lead determina- 
tions of the samples were performed by an isotope-excited X-ray 
fluorescence analysis. The decrease in the lead content of the lichens 
was statistically significant between 20 and 100 m from the road, but 
not between 100 and 200 m. There appeared to be no correlation 
between the lead content of lichens and traffic density. The lead 
content of bark changed significantly both between the distances of 
20 and 100 m and 100 and 200 m, and correlated highly significantly 
with the traffic density. In this study pine bark was a better indicator 
than lichens of lead emission from motor vehicles. This could be 
caused by effective lead accumulation in lichens even where there 
was moderate traffic flow. 


46630 Effect of copper on competition between marine algae. 
Fielding, A.H.; Russell, G. (Manchester Polytechnic, Eng.). J. Appl. 
Ecol.; 13: No. 3, 871-876(Dec 1976). 

A “triangular” method develo by Russell and Fielding 
was used to measure the responses of Ectocarpus siliculosus, Eryth- 
rotrichia carnea, and Ulothrix flacca to a simulated pollution gradi- 
ent using copper as the toxic additive. This method involves grow- 
ing the species together in matched pairs. It showed that mixed 
cultures of marine algae generally respond more positively to copper 
and at lower concentrations than the same species in unialgal culture. 
Algal competition may be of crucial importance in determining the 
pattern of recovery of polluted ecosystems, particularly after acci- 
dential industrial spillage. (MU) 


46631 Inhibition of marine algal photosynthesis by heavy metals. 
Overnell, J. (Inst. of Marine Biochemistry, Aderdeen, Scotland). 
Mar. Biol.; 38: No. 4, 335-342(3 Dec 1976). 

A total of ninety phytoplankton species was recorded from 
June 1972 to May 1973 in samples taken weekly at Seal Beach, 
California. The study area was located in the vicinity of the mouth 
of the San Gabriel River, which is used as a site of discharge for 
heated effluents by two electric power plants and as a flood control 
channel by Los Angeles County. On a yearly basis, the two domi- 
nant algal groups were diatoms (forty-six species) and dinoflagellates 
(thirty-six species), accounting respectively for 64 percent and 30 
percent of the total cell number, and for 20 percent and 79 percent of 
the total cell volume. The average phytoplankton concentration 
throughout the year was 180,000 cells I~. A dinoflagellate bloom 
was observed in August between the two major peaks of diatoms 
which occurred during June—July and in late September. The five 
most common species (in order), Rhizosolenia delicatula, Chaeto- 
ceros curvisetus, Prorocentrum micans, Ceratium furca and Gymno- 
dinium simplex, were present in more than 50 percent of the samples. 
The species diversity index (H’) remained relatively stable during the 
year, showing no distinct seasonal pattern. Three interconnected 
associations of species were distinguished by x? analysis. The major 
group, composed mainly of dinoflagellates, was correlated with 
warm water conditions at Seal Beach. The other groups occurred at 
various times during the year, irrespective of seasonal variations, 
—— a possible mutualistic relationship between the species 
involved. 


46632 Lead, cadmium, and arsenic residues in animal tissues in 
relation to those in their surrounding habitat. Sharma, R.P.; Shu 
J.L. (Utah State Univ., Logan). Sci. Total Environ.; 7: No. 1, 53- 
62(Jan 1977). 

From International conference on heavy metals in the envi- 
ronment; Toronto, Canada (27 Oct 1975). 

The relationships of the residues of lead, cadmium, and ar- 
senic in animal tissues to those in surrounding vegetation and soil 
were determined in a natural habitat representing a wide range of 
such residues. The samples studies were selected from 18 different 
locations. Analyses were performed on a total of 113 animals, 332 
plant specimens, and 408 soil samples. Samples from each location 
were averaged and reported as parts per million on a dry weight 
basis. Average lead residues from different locations ranged from 
1.4-9.2 ppM in the liver, 45-195 in bones, 4-283 in vegetation, and 15- 
1399 in soil samples. Cadmium contents ranged from 1-27 ppM in the 
liver, 3-77 in bones, 0.5-5 in vegetation, and 1-10 in soil. Arsenic 
contents in different components of the ecosystem varied with an 
average of 1-9 ppM in liver, 0.6-94 in vegetaticn, and 7-655 in soil 
samples. Soil residues varied considerably according to the depth of 
sampling. Statistical analyses performed on the averages indicated a 
significant correlation between vegetation and soil residues for all 
three elements, and also between animal to vegetation and animal to 
soil cadmium residues. Multiple linear correlations for all elements 
indicated a possibility of an increase in cadmium in animal tissues 
depending upon the increased residues of this metal in the environ- 
ment. 


46633 Heavy metal impurities impair the spectrophotometric 
assay of ribulose bisphosphate carboxylase activity. Walbot, V. 
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ee Univ., St. Louis). Plant Physiol.; 59: No. 1, 107-110(Jan 

An inverse relationship between the concentration of ribose 
5-phosphate and apparent ribulose bisphosphate carboxylase activity 
was observed. The Lilley-Walker assay spectrophotometric assay, in 
which ‘he 3-ph ee acid-dependent oxidation of reduced 
pyridine nucleotide is measured, is shown to be highly sensitive to 
inhibition by heavy metals. Analysis of the purity of reagents 
showed that ribose 5-p' hate is often contaminated with lead in 
sufficient quantity to impair the assay. This noncompetitive inhibi- 
tion by ribose 5-phosphate is independent of the competitive inhibi- 
Weller. A toothed ead comoving 

for c it purity removing heavy 
metal contaminants is described. ei 
46634 Effects of ambient ozone pretreatment on 
susceptibility to ozone injury. Runeckles, V.C.; Rosen, P.M. (Univ. of 
— Vancouver). Can. J. Bot.; 55: No. 2, 193-197(15 
an 

The effects of daily pretreatment with low levels of ozone 
(0.02 pl litre~') on the susceptibility of pri bean leaves to acute 
ozone injury involve several stages. Plants subjected daily to low 
ozone from the time of sowing exhibit an early resistance to acute 
injury which decreases with time. When the low ozone pretreat- 
ments begin about 10 days after sowing, there is no change in 
susceptibility for 2 to 3 days, then it increases to a level which 
remains constant. At the start of this period of greater susceptibility, 
such pretreated plants are more susceptible than controls in filtered 
air; after about 8 days, they are less susceptible because of the 
marked increase in susceptibility of the controls with time. In 
contrast, daily pretreatments with higher (0.05 yl litre’) levels, 
as 8 days after sowing, cause an initial decrease in suscepti- 
bility followed by a marked increase, leading to predisposition to 
acute injury. The early increase in susceptibility of plants transferred 
from filtered air to 0.02 ul ozone litre~* appears to be the result of 
the decreased ability of stomates to close in response to high ozone 
levels. The later stage of decreased relative susceptibility is associat- 
ed with a ——— of stomatal activity, which is independent of 
the presence of high ozone levels. 


46635 Method to reduce contamination and uptake of lead by 


plants from car exhaust gases. Isermann, K. (Univ., Hohenheim, 
Ger.). Environ. Pollut. (London); 12: No. 3, 199-203(Mar 1977). 


——s and/or washing plants with aqueous solutions of 


the chelates DTA (max. 5 mM/litre) or Na-polyphosphate (max. 
0.5 M mye is an effective way of reducing contamination and 
uptake of lead by plants within regions where lead is emitted at 
significant levels. By chelating lead it first becomes unloaded or even 
pac eke f charged (for instance with EDTA as Pb,2EDTA or 
PbHEDTA* and PbEDTA7? ). Therefore chelated lead, in contrast 
to normal Pb”, is not absorbed, either on negatively charged 
surfaces of the plants (cuticula) or within the plant-tissue (mesophyll, 
on negatively charged cell-walls or membranes). Also, Pb-chelate 
has a larger diameter than bivalent Pb*, resulting in a restricted lead 
uptake by the plant roots. 


46636 Carbon dioxide and ethylene control of spore germination 
in Onoclea sensibilis L. Edwards, M.E. (Univ. of Tennessee, Chatta- 
nooga). Plant Physiol.; 59: No. 4, 756-758(Apr 1977). 
Regulation of spore germination in the fern Onoclea sensibilis 
L. was investigated by applying CO2 alone and in combination with 
ethylene. Sterile spores were sown ically on Knops solution in 
loosely capped culture tubes, enclosed individually in 2-liter cham- 
bers, and grown under continuous white light. When maintained in 
enclosed containers with the ethylene-absorbent mercuric perchlor- 
ate and with atmospheres enriched up to 2 percent OC, (v/v), spores 
germinated without any inhibition. Higher levels of applied CO: 
were progressively inhibitory. Inhibition by CO2 was reversible. 
When CO: was permitted to escape and spores were exposed subse- 
quently to ambient laboratory air, recovery from inhibition occurred 
within 48 hours. Also, inhibition by CO2 was specific, since the same 
degree of inhibition resulted of whether spores were 
treated with exogenous CO, for 48, 72, or 96 hours. The effect on 
germination of 1 pl/1 added ethylene upon the amount of 
lied CO2. When containers of KOH were enclosed and ambient 
was absorbed, inhibition of germination by 1 pl/] exogenous 
ethylene was 90 percent. When CO: was applied in concentrations 
from 0.25 to 1.0 percent (v/v), CO: i ingly antagonized the 
inhibitory action of 1 pl/) added ethylene. Thus, photoinduced 


els of CO2 and ethylene. 


46637 Revegetation of metalliferous mine spoil contaminated by 
lead and zinc. Johnson, M.S.; McNeilly, T.; Putwain, P.D. (Univ. of 
Liverpool). Environ. Pollut. (London); 12: No. 4, 261-277(Apr 1977). 

Plant growth and development on metalliferous mine spoil is 
restricted by the high concentrations of phytotoxic metals and by the 
low levels of macronutrients in the substrates. Swards established on 
innocuous amendments applied to the surface of mine spoil deterio- 
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rate when roots penetrate to the underlying toxic substratum. This 
deterioration is attributed to the accumulation of toxic metals. The 
rate of decline is determined by the inherent fertility of the amend- 
ment and the depth to which it is applied. Results of field trials on 
calcareous and acidic lead/zinc spoils indicate that inert amendments 
may be more suitable where revegetation is for amenity or recre- 
ational purposes. Legumes are essential components of low-inainte- 
nance swards established on substrates of low nutrient status. 


46638 Growth reduction in American sycamore (Plantanus occi- 
dentalis L.) caused by Pb—Cd interaction. Carlson, R.W.; Bazzaz, 
F.A. (Univ. of Illnois, Urbana). Environ. Pollut. (London); 12: No. 4, 
243-253(Apr 1977). 

Seedlings of American sycamore (Plantanus occidentalis L.) 
were grown in Drummer silty clay loam soil treated with various 
concentrations of Pb, Cd, or Pb plus Cd. Plant growth and heavy 
metal content were measured at the end of 90 days. Heavy metal 
accumulation by plant parts increased with soil treatment levels but 
was much lower than values previously reported in the literature. 
Root tp woody stem diameter increment, new stem growth 
and foliage growth were found to be synergistically affected by the 
Pb—Cd treatment. While treatment with Pb or Cd alone caused a 
reduction in photosynthesis and transpiration, the addition of Cd to 


. Pb-treated plants did not reduce rates of photosynthesis and transpir- 


ation below that observed for — treated with Pb alone. A 
method is proposed to quantitate the concept of synergism. 


INVERTEBRATES 


REFER ALSO TO CITATION(S) 44996, 46321, 46323, 46324, 
46598, 46614 


46639 In of ovicell hyperplasia in bryozoans chronical- 
ly exposed to natural oil seepage. Straughan, D.; Lawrence, D.M. 
(Univ. of Southern California, Los Angeles). Water, Air, Soil Pollut.; 
5: No. 1, 39-45(Oct 1975). 

Systemic collection and examination of bryozoans from sur- 
face, subsurface and benthic kelp fronds in an area chronically 
exposed to natural oil seepage revealed no instances of ovicell 
hyperplasia. Reasons are presented to explain the contrast between 
these findings and reported ovicell hyperplasia in other species 
exposed to creosote and petroleum hydrocarbons. 


46640 Investigation of ovicell hyperplasia in bryozoans chronical- 
ly exposed to natural oil seepage. Straughan, D.; Lawrence, D.M. 
(Univ. of Southern California, Los Angeles). Water, Air, Soil Pollut.; 
5: No. 1, 39-45(Oct 1975). 

Systemic collection and examination of bryozoans from sur- 
face, subsurface and benthic kelp fronds in an area chronically 
exposed to natural oil seepage revealed no instances of ovicell 
hyperplasia. Reasons are presented to explain the contrast between 
these findings and reported ovicell hyperplasia in other species 
exposed to creosote and petroleum hydrocarbons. 


Combined toxicity of free chlorine, chloramine, and tem- 
perature to stage 1 larvae of the American lobster Homarus ameri- 
canus, Capuzzo, J.M.; Lawrence, S.A.; Davidson, J.A. (Woods Hole 
eepeaugens Institution, MA). Water Res.; 10: No. 12, 1093- 
1099(1976). 

The differential effects of free chlorine and chloramine on 
stage I larvae of the American lobster Homarus americanus have 
been investigated in continuous flow bioassay units. Applied chlora- 
mine was more toxic than corresponding concentrations of applied 
free chlorine to lobster larvae with estimated LCs values at 25° of 
16.30 mg/| applied free chlorine and 2.02 mg/I applied chloramine. 
The synergistic effect of temperature on the toxicity of both free 
chlorine and chloramine has also been demonstrated. Exposure to 
applied free chlorine at 20° resulted in no significant mortality of test 
——- whereas exposure at 30° resulted in an estimated LCso 
value of 2.50 mg/l. Applied chloramine was considerably more toxic 
with an estimated LCso value at 20° of 4.08 mg/I and at 30° of 0.56 
mg/l. The action of each toxicant appeared to be an alteration of 
standard metabolic activity as revealed by changes in respiration 
rates during and after exposure to applied free chlorine and chlora- 
mine. Initial respiratory stress was detected during exposure to 0.05 
applied pr and 5.00 applied free chlorine. Reduc- 
tions in respiration rates 48 h after exposure were observed with 
exposure to all concentrations tested, similar results being obtained 
followin exposure to 0.05 mg/I applied chloramine and 0.10 m 

lied free chlorine. These results are indicative of the need for 
information in addition to that obtained in standard bioassays for an 
adequate assessment of chlorine toxicity. 


46642 Tissue distribution of ['*C}methyl mercury in the lobster, 
Homarus americanus. Guarino, A.M. (National Cancer Inst., Bethes- 
da, MD); Anderson, J.B.; Pritchard, J.B.; Rall, D.P. J. Toxicol. 
Environ. Health; 2: No. 1, 13-24(Sep 1976). 

[**C] Methyl mercury was administered to lobsters by three 
different routes: intravascular (iv) injection, ingestion, and absorp- 
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tion from the ambient water. After iv administration (0.1 mg/kg) 
C] methyl mercury was rapidly removed from the plasma, fol- 
wed by slow loss from the hepatopancreas and a strikingly persis- 
tent increase in the amount of radioactivity in the tail muscle. Most 
(80 to 90 percent) of the radioactivity in the hepatopancreas was 
shown by TLC methods to be the parent compound, and approxi- 
mately 10 percent of this — for 6 days after injection. The 
half-life in this organ was found to be 21 days. One month after iv 
treatment with methyl mercury, the only organs that contained more 
than 0.1 ppM of this xenobiotic were egg masses, male gonads, heart, 
brain, intestine, and tail muscle. The half-lives for disap 
from sexual organs were greater than 1 month. After ingestion of 
['*C] methyl mercury (0.1 mg/kg) in food the hepatopancreas con- 
tained most of the administered dose at 6 days (68 percent), while the 
stomach (10 percent), tail muscle (8 percent), and carcass (15 per- 
cent) contained less. A unique distribution pattern emerged 6 days 
after exposure to ['*C] methyl mercury-containing ambient water 
(0.1 ppM). The tail muscle contained most (50 percent) of the 
absorbed dose, whereas the hepatopancreas and carcass containing 
only 23 and 10 percent, respectively. In view of the small molecular 
size and high ligid solubility of methyl mercury and the lipophilic 
properties of the chitin-protein exoskeleton of the lobster, it is likely 
that significant uptake directly from the water as well as storage of 
absorbed methyl! mercury occurred in the tail region. Residue analy- 
sis On untreated lobsters indicated that the egg masses contained the 
—— amount of methyl mercury (0.1 ppM). The hepatopancreas 
and carcass (muscle) levels were less than 0.05 ppM. 


46643 Preliminary study of the toxic effects of irradiated vs. non- 
irradiated water soluble fractions of No. 2 fuel oil. Scheier, A.; 
Gominger, D. (Academy of Natural Sciences of Philadelphia). Bull. 
Environ. Contam. Toxicol.; 16: No. 5, 595-603(Nov 1976). 

Samples of the water soluble fraction of No. 2 fuel oil exposed 
to light from a sunlamp and not ex to light were tested for 
toxic effects on shrimp and several fishes. (JWP) 


46644 Some effects of oil dispersants on the feeding behaviour of 
the brown shrimp, Crangon crangon. Evans, G.W.; Lyes, M.; Lock- 
wood, A.P.M. (Univ. of Southampton, Eng.). Mar. Behav. Physiol.; 4: 


No. 3, 171-181(1977). 
Concentrations in the range 1 ppM—100 ppM of Tween 80, 


BP 1100X and Slickgone LT2 in seawater are shown to decrease 
both the food consumption of the shrimp, Crangon crangon, and the 


ability of the animal to select the arm of a Y-maze which contains 
food extract. The ability to locate food is largely recovered within 
four hours of return of the animals to clean seawater after prior 
exposure to 10 ppM Tween 80, 10 ppM BP 1100X or 10 ppM 
Slickgone LT2. 


46645 Toxicity and metabolism of naphthalene: a study with 
marine larval invertebrates. Sanborn, H.R.; Malins, D.C. (National 
Marine Fisheries Service, Seattle). Proc. Soc. Exp. Biol. Med.; 154: 
No. 2, 151-155(Feb 1977). 

[1-'*C]Naphthalene and the [1-'*C]naphthalene complexed 
with BSA at 8 to 12 ppb in flowing sea water produced 100 percent 
mortality in 24 to 36 hr in newly hatched Dungeness crab (Cancer 
magister) zoea and stage I and V spot shrimp (Pandalus platyceros). 
Maximum accumulation of [1-'*C]naphthalene in the stage V spot 
shrimp exposed to [1-'*C]naphthalene was nearly four times greater 
than in shrimp exposed to the [1-'*C]naphthalene-BSA complex (820 
and 220 ppb, respectively). These values represent a magnification of 
25 to 100 times the exposure levels. Metabolic products of [1- 
4C]naphthalene in larval tissues exposed to the complexed and 
noncomplexed naphthalene reached a maximum of 21 and 9 percent, 
respectively, of the total radioactive compounds (based on the 
molecular weight of naphthol). [1-'*C]Naphthalene was almost en- 
tirely depurated from the tissues in 24 to 36 hr, whereas metabolic 
products were strongly resistant to depuration. 


46646 Effects of Iranian crude oil on the Red Sea octocoral 
Heteroxenia fuscescens. Cohen, Y. (Hebrew Univ., Jerusalem); Nis- 
senbaum, A.; Eisler, R. Environ. Pollut. (London); 12: No. 3, 173- 
186(Mar 1977). 

Acute toxicity and sublethal effects of Iranian crude oil on 
colonies of the Red Sea octocoral Heteroxenia fuscescens were 
studied under static and continuous flow assay conditions. Static 
toxicity bioassays conducted in 3 litre jars at 41°/o0 salinity showed 
that the concentration of crude oil fatal to 50 percent of the test 
colonies in 96 h was 12 ml/litre. Colonies surviving exposure to high 
sublethal levels of crude oil were adversely affected both during 
treatment and afterwards. Tank tests conducted in 1500 litre, deep (2 
m) containers and flowing sea water demonstrated that Heteroxenia 
were more resistant to crude oil than when assayed in jars; no deaths 
were observed in tanks during exposure for 168 h to initial concen- 
trations of 10 ml/litre (15 litres added at surface). The number of 
colonies exhibiting signs of stress decreased with increasing distance 
from the oil film at the surface. Gas chromatographic analysis 
showed that petroleum derived hydrocarbons were incorporated 
into tissues. The highest level of pollutant hydrocarbons found in 
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these colonies was about 1 percent of their endogenic hydrocarbon 
content. It is concluded that while crude oil may not be acutely toxic 
to Heteroxenia, exposure to high sublethal oil levels may result in 
long term deleterious effects. 


46647 Heavy metal pollution in Trondheimsfjorden, Norway, and 
the recorded effects on the fauna and flora. Lande, E. (Univ. of 
Trondheim, Norway). Environ. Pollut. (London); 12: No. 3, 187- 
198(Mar 1977). 

The extent of heavy metal pollution in Trondheimsfjorden 
was investigated oy tg the period 1972-73. Samples of inverte- 
brates and seaweeds from the intertidal zone were collected for 
analysis, and parts of some pelagic and bottom-dwelling fishes were 
also sampled. Seabirds were collected in the fjord and from adjacent 
areas. Subsamples from the kidneys, liver, pectoral musculature and 
eggs (white and yolk) of these birds were analyzed for cadmium, 
copper, iron, nickel, chromium, silver, zinc and mercury. Heavy 
metal pollution was found in two distinct areas of the fjord. The 
_— and quantitative changes in the faunal assemblages of 

two areas are described. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 46270, 46321, 46323, 46405, 
46567, 46632, 46643, 46647, 46686 


46648 Carcinogenesis in Sprague—Dawley rats of N-nitroso-N- 
alkylcarbamate esters. Lijinsky, W.; Taylor, H.W. (Oak Ridge Na- 
tional Lab., TN). Cancer Lett. (Amsterdam); 1: 275-279(1976). 

Nitrosocarbaryl, nitroso-N-methylurethane and nitroso-N- 
ethylurethane were administered by gavage in olive oil solution to 
groups of 12 female Sprague-Dawley rats. The dose was 0.2 ml of 
0.11 M solution once a week for 10 weeks, a total dose of 0.22 mmol. 
The rats given nitrosocarbary! survived longer, but had as high an 
incidence of tumors (75 percent) as_ di rats given 
nitrosomethylurethane. Most of the tumors induced were invasive 
squamous carcinomas of the stomach. Nitrosoethylurethane ap- 
peared to be a little more potent than nitrosomethylurethane; all 12 
animals in this group had squamous stomach tumors at death. A 
higher total dose of nitrosocarbaryl, 1.3 mmol, given to male rats 
twice weekly for 20 weeks did not produce a higher incidence of 
stomach tumors than did the lower dose in females, although the 
males died earlier with tumors. 


46649 Selenium and lead: mutual detoxifying effects. Rastogi, 
S.C. (Univ. of Odense, Denmark); Clausen, J.; Srivastava, K.C. 
Toxicology; 6: No. 3, 377-388(1976). 

Antagonistic toxic effects of selenium and lead were studied 
in growing rats. Chronic lead intoxication was produced by cutan- 
eous application of lead naphthenate solution (80—200 mg Pb/kg 
body weight) for a period of 8 weeks and chronic selenium intoxica- 
tion was induced by giving 5 ppM, 10 ppM and 15 ppM selenium in 
drinking water. The growth rate and food consumption of rats 
receiving selenium in addition to lead approached normal rate while 
animals treated with only one of them showed hampered growth 
rate and lower food consumption. The enzymatic activity of delta- 
aminolevulinic acid dehydrase (ALA-D) in whole blood, liver and 
kidney, and liver P-450 enzyme activity was normal in rats receiving 
both selenium and lead. The enzymic activities assayed were, how- 
ever, — in the animals receiving either lead or selenium. 
Assay of lead and selenium in liver, brain, kidney and blood was 
carried out. Rats receiving both metals and higher concentrations of 
these metals in the organs studied, as compared to those only 
receiving one component. The data seem to indicate that the effect 
of selenium on the toxic effects of lead is similar to its protective role 
against methylmercury intoxication. 


46650 Effects of subacute and chronic lead treatment on glucose 
homestasis and renal cyclic AMP metabolism in rats. Stevenson, A.; 
Merali, Z.; Kacew, S.; Singhal, R.L. (Univ. of Ottawa). Toxicology; 
6: No. 3, 265-275(1976). 

The effects of chronic oral ingestion of lead in doses ranging 
from 20 to 80 ppM were compared with those seen after the 
subacute exposure of rats to a 10 mg/kg daily dose of the heavy 
metal for 7 days. Irrespective of the treatment regi used, lead 
treatment significantly increased the activities of renal pyruvate 
carboxylase, phosphoenolpyruvate carboxykinase, fructose 1,6-di- 
phosphatase and glucose 6-phosphatase. The observed enhancement 
of kidney gluconeogenic enzymes in chronically treated animals was 
associated with a stimulation of the adenylate cyclase-cyclic AMP 
system, a rise in blood glucose and urea as well as a depression in 
hepatic glycogen and serum immunoreactive insulin (IRI) levels. In 
contrast, subacute exposure to lead failed to significantly alter cyclic 
AMP metabolism and the concentrations of liver glycogen, blood 
glucose, serum urea or IRI. Whereas the insulinogenic index (the 
ratio of serum IRI to blood glucose concentration) was markedly 
suppressed in chronically treated rats, this ratio remained within 
normal limits following subacute exposure to the heavy metal. 
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However, a marked decrease in the insulinogenic index was ob- 
lucose s' as well as su pancreatic tion may 


46651 Sex-related differences in cadmium-induced alteration of 
drug action in the rat. Schnell, R.C.; Pence, D.H.; ates 
Miya, T.S. (Purdue Univ., West Lafayette, IN). Toxicology; 6: No. 


277-2191976). 
t of rats of both sexes with 
» ip.), the duration of hypnosis induced by 
‘ip. was potentiated in males but not 
females. Likewise. similar treatment with cadmium leads to signifi- 
cant inhibition of the metabolism of hexobarbital by hepatic microso- 
mal enzymes obtained from male but not female animals. These data 
suggest that there is a sex-related difference in the ability of cadmi- 
um to alter drug action in rats. 


46652 Methyl mercury degradation in mink. Jernlov, A. (Swed- 
ish Water and Air Pollution Research Inst., Stockholm); Johansson, 
A.H.; Sorensen, L.; Svenson, A. Toxicology; 6: No. 3, 315-321(1976). 

Degradation of methyl mercury by mink was investigated in a 
series of experiments. Mink were fed daily with a diet containing 
methyl mercury-contaminated fish. Contents of total mercury, 
methyl mercury and selenium were determined in different tissues 
from the animals, as were the contents in feces. Of the total amount 
of mercury detected, only about 73 percent was found as methyl 
mercury. In liver and kidney the proportions were 46 and 55 
percent, respectively. Selenium contents were low compared with 
those found in marine mammals where equivalent amounts of mer- 
cury and selenium on a molar basis have been . The condi- 


tions in mink are compared with earlier studies on cats and marine 
mammals. 


46653 Absorption of lead through the skin. Rastogi, S.C.; Clau- 
le al of Odense, Denmark). Toxicology; 6: No. 3, 371- 
1 

es effect produced by lead naphthenate or lead acetate solution, 

coated on the skin of rats, with data obtained from subcutane- 
ous injections of these solutions. Body weight and liver size and 
weight decreased in the case of rats receiving the subcutaneous dose. 
delta-Aminolevulinic acid dehydratase (ALA-D) in liver was de- 
creased in all rats having been treated with lead compounds. The 
distribution of absorbed lead has been evaluated by assay of the lead 
content in brain, liver, kidney, spleen and muscle in the rats. The 
results of this study seem to verify that absorption of lead the throu 
the skin does occur and the findings confirm lead naphthenate to 
more toxic than lead acetate. 


46654 Embryonic of Microtus ochrogaster 
(common prairie vole) to phenyl mercuric acetate. Hartke, G.T.; 
Oehme, F.W.; Leipold, H.W.; Kruckenberg, S.M. State 
Univ., Manhattan) a 6: No. 3, 281-287(1976). 

Pregnan received single intraperitoneal (i.p.) 
doses of 0.06, ( D125, 025, mercuric acetate 
9, or 10 of gestation or 0.5 mg 

9, 10, 11, or 12 of gestation. No toxicity was 
fetuses were observed in any group. An 
embryocidal effect that depended on dose and stage of development 
was determined by increased numbers of resorption sites; resorption 
sites were dose-dependent, and the embryocidal effect decreased as 
the embryo matured. A dose of 0.06 mg PMA/kg of body weight 
.125 .25 uced no resorptions if given on day 
10; 0.5 m; resulted in live fetuses and resorptions in the same 
uterus when given on days 7 through 11; the same dose on day 12 
uced all live fetuses; and 1, 2, or 5 mg PMA/kg given on day 8, 
, or 10 of i.p. of 
in adult females was 10 mg/kg of 
weight. 


a single injection. Magos, L.; Webb, M. 
(Medical Researe Council Lave, Surrey. Eng) Arch, Toxikol: 36 
No. 1, 53-61(1976). 
The interaction between three heavy metals, cadmium, mer- 
cury and zinc was investigated. The metals were injected subcutan- 
weight in a volume of 0.2 ml either alone or in combination 
another metal. It has been shown that interaction started at the site 


metals injected simultaneously can influence the distribution of each 
thionein, the observed interactions cannot be explained by a single 


(Medi 
oxikol.; 36: No. 1, 63-69(1976). 
Poa... y-eight hours after the simultaneous administration of 


increase in retention at the site of injection, this made up less than 8 
percent of the dose for selenium and mercury and 3 percent for 
cadmium and thus could not explain either changes i in distribution or 
the reported i effects by one metal against the other. The 
shift in the ribution pattern of one metal caused by the other 
metal was similar, and independent of whether they were injected in 
single or separate injections. However the shift in the distribution of 
interacting metals showed some differences indicating that interac- 
tion could not be mediated through the formation of a stable 
complex between selenium on the one hand and mercury or cadmi- 


in seven tissues 

itz, C.D. (Univ. of 

Hawaii, Honolulu); Crear, Wx Pac. Sci.; 30: No. 2, 10%. -107(Apr 1976). 
Tissue samples from Pacific blue marlin (Makaira nigricans) 

were collected at a fishing tournament in Kona, Hawaii, in August 
1973. Analyses of total and organic (methyl) mercury indicated that 
the marlin may be biotransforming methyl mercury to inorganic 
mercury such that about 90 percent of the body burden of mercury 
is in the inorganic form. Specific analysis of a subsample of the 
tissues showed that the difference between the total and organic 
mercury concentrations was equal to inorganic mercury by weight. 


46658 Effect of substituents on the carcinogenicity of N-nitroso- 
pyrrolidine in Sprague—Dawley rats. Lijinsky, W.; Taylor, H.W. 
1916) Ridge National Lab., TN). Cancer Res.; 36: 1988-1990(Jun 
N-Nitrosopyrrolidine and two of its derivatives were pre- 
and fed in drinking water to Sprague-Dawley rats to compare 
the effects of substituents on the carcinogenicity of the N-nitrosopyr- 
rolidine molecule. 3,4-Dichloro-N-nitrosopyrrolidine induced eso- 
eal tumors in 13 of 14 animals, olfactory carcinomas in 4, and a 
tocellular tumor in 1. All animals that received this compound 
were dead at 55 weeks after the start of the experiment. N-Nitroso- 
pyrrolidine induced hepatocellular tumors in 26 of 29 animals and 
induced 1 olfactory carcinoma. Not all animals in this group were 
dead until 104 weeks of the experiment. 2,5-Dimethyl-N-nitrosopyr- 
rolidine induced only 2 tocellular tumors in 29 animals. The a- 
methyl substitution diminished the liver carcinogenicity, while the 8 
chlorine substitution affected a different target organ, the esophagus, 
and greatly reduced the time to death with tumors. 


46659 Fate of early carcinogen-induced lesions in tracheal epithe- 
lium. Griesemer, R.A.; Nettesheim, P.; Marchok, A.C. (Oak Ridge 
National Lab., TN). Cancer Res.; 36: 2659-2664(Jul 1976). 

Hyperplastic-metaplastic lesions were produced in transplant- 
ed rat tracheas by exposure to 310 or 75 pg 7,12- 
dimethylbenz(a)anthracene or to 650 yg benzo(a)pyrene delivered 
over a 2-week exposure period. Tissue recovery was studied for up 
to 16 weeks. After cessation of carcinogen exposure, most of the 
hyperplastic-metaplastic epithelium was rapidly replaced by mucoci- 
liary epithelium. In the 712 12-dimethy] a)anthracene-exposed tra- 
cheas, a few metaplastic foci remained at 4 and 8 weeks. In all 3 
exposure ps, portions of the mucosa were occupied by atrophic- 
pleomo epithelium that persisted throughout the observation 

Period, The significance of these lesions in the evolution of neoplasia 
IS as ey unknown. In vitro studies with epithelial cells derived from 
7,12-dimethylbenz(a) anthracene-exposed tracheal transplants re- 
vealed that some cells have acquired a growth potential that is 
markedly different from that of normal mucociliary epithelium. This 
altered in vitro growth potential of epithelial cells may be an early 
indicator of an important event in the evolution of epithelial trans- 
formation in vivo. 


46660 Effects of platinum and palladium salts on parameters of 
drug metabolism in rat liver. Holbrook, ee Jr. (Univ. of North 
Carolina, 1 Hill); Washington, M.E.; Leake, H.B.; Brubaker, 
P.E. J. Toxicol. Environ. Health; 1: No. 6, 1067-1079(Sul 1976). 

The effects of various salts of platinum or palladium were 
determined on the parameters of the microsomal mixed-function 
oxidase system from rat liver. The intraperitoneal injection of PtCh 
or Pd(NOs) increased the hexobarbital-induced sleeping time in 
vivo and a, decreased the aminopyrine demethylase and the 
content of cytochrome P-450 in isolated hepatic microsomes. The 
dietary administration of various salts of platinum or palladium for 1 
wk generally decreased or had no effect on the parameters of drug 
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46656 Differences in distribution and excretion of selenium and 
cadmium or mercury after their simultaneous administration subcutan- 
doses of ; (as CdCle) or 0.5 ymoles Se with equivalent doses of Hg 
(as HgCle) the retention of selenium at the subcutaneous injection 
site was affected only when it was given in a single injection with 
the heavy metal. The retention of cadmium was increased only if 
selenium was injected separately and the retention of mercury was 
increased both in and When there was an 

_ of injection, at which the retention of one metal was increased by the 

presence of the other over a 48 h period. Besides this local interac- 

tion, probably based on competition for a carrier compound, there 

mechanism. 
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metabolism by isolated microsomes and after 4 or more wk generally 
had no effect on, or increased, the parameters. The addition of 0.15 
to 0.2 mM PtCl or 0.2 to 0.3 mM Pd(NOs): to the incubation 
medium (containing 5 mM MgCl.) inhibited the aminopyrine de- 
methylase of isolated hepatic microsomes by 50 percent. 


46661 Uptake, distribution, and depuration of ‘*C-benzene in 
northern anchovy, Engraulis mordax, and striped bass, Morone saxati- 
lis. Korn, S.; Hirsch, N.; Struhsaker, J.W. (National Marine Fisheries 
Service, Tiburon, CA). Fish. Bull; 74: No. 3, 545-551(Jul 1976). 

The uptake, distribution, and depuration of water-soluble, 
monocyclic hydrocarbon contained in petroleum and refined prod- 
ucts was studied in two species of marine fish. Mature northern 
anchovy, Engraulis mordax, and juvenile striped bass, Morone saxa- 
tilis, were exposed to sublethal concentrations of O'*-benzene for 48 
h. Residues in tissues exhibiting a high lipid content or representing 
apparent major metabolic sites were measured during the exposure 
and afterwards when the fish were transferred to clean seawater. 
Fish exhibited a rapid uptake over a wide range of benzene concen- 
trations in the water column. Accumulation in anchovy was consid- 
erably greater than in striped bass. Results indicate that the pathway 
of hydrocarbons through the liver, gallbladder, intestines, and colon 
is a major depuration route. Residues were depurated rapidly after 
cessation of exposure; in striped bass tissues most residues were 
undetectable by 7 days. 


46662 Effects of benzene on growth, fat content, and caloric 
content of striped bass, Morones saxatilis. Korn, S.; Struhsaker, J.W.; 
Benville, P. Jr. (National Marine Fisheries Service, Tiburon, CA). 
Fish. Bull.; 74: No. 3, 694-698(Jul 1976). 

The aromatic hydrocarbon, benzene, is one of the major 
water-soluble components and one of the most toxic components of 
petroleum. Experiments were carried out to determine if sublethal 
levels of benzene, although not inducing death, would inhibit effi- 
cient energy utilization by the striped bass, Morone saxatilis, as 
measured by growth (wet weight, dry weight), fat content, and 
caloric content. The effects of benzene exposure were hyperactivity, 
inability to feed, and impairment of the nervous system. Definite 
effects of benzene on growth parameters were noted at 6.0- and 3.5- 
pl/liter levels. Although the fish may be able to adapt by metabolic 
detoxification and depuration of benzene and metabolites, after more 
prolonged periods the competitive effects on energy utilization may 
not only decrease growth but also increase mortality or reduce 
ability to withstand environmental stress. (PAG) 


46663 Nitrosylhemoglobin and carboxyhemoglobin in the blood 
of mice simultaneously exposed to nitric oxide and carbon monoxide. 
Oda, H.; Nogami, H.; Kusumoto, S.; Nakajima, T. (Osaka Prefectur- 
al Inst. of Public Health). Bull. Environ. Contam. Toxicol.; 16: No. 5, 
582-587(Nov 1976). 

A comparative study of the toxicological effects of nitric 
oxide (NO) and carbon monoxide (CO). The concentration of Nitro- 
sylhemoglobin (NoHb) and carboxyhemoglobin in the blood of mice 
exposed to NO and CO was determined. Results show little differ- 
ence in NOHb and COHb levels between simultaneous exposure and 
separate exposure to NO and CO. This indicates little of no interac- 
Ow y hemoglobin binding at concentrations used in this experiment. 


46664 Effects of cadmium exposure on rat kidneys. King, L.C. 
(North Carolina Central Univ., Durham); Clark, V.; Faeder, E.J. 
Bull. Environ. Contam. Toxicol.; 16: No. 5, 572-577(Nov 1976). 

The effects of cadmium toxicity on the kidney at chronic and 
acute doses, and the release of gamma-glutany]l transpeptidase into 
urine were investigated using rats given subcutaneous injections of 
Cd. The data indicate minimum damage to renal tubules during four 
weeks of exposure at chronic and acute levels. (JWP) 


46665 Effects of species, sex, length, and locality on the mercury 
content of school shark Galeorhinus australis (Macleay) and gummy 
shark Mustelus antarcticus Guenther from south-eastern Australian 
waters. Walker, T.I. (Inst. for Environmental Research, Heidelber: 
Ger.). Aust. J. Mar. Freshwater Res.; 27: No. 4, 603-616(Dec 1976). 

The mercury levels detected in the muscle tissues of sharks 
ranged from 0.01 to 2.7 ppM wet weight for school shark Galeor- 
hinus australis (Macleay) and from 0.07 to 3.0 ppM for gummy shark 
Mustelus antarcticus Guenther. Estimates of the mean mercury 
levels for the 1971 Victorian landed commercial shark catch were 
found to be 0.90 ppM for the school shark and 0.37 ppM for the 
gummy shark. The analyses for total mercury determinations were 
carried out by five independent laboratories. Preliminary analyses 
carried out by one indicated that most of the mercury in school 
sharks and about two-thirds of the mercury in gummy sharks was 
present as methylmercury. The mercury concentrations varied ex- 
ponentially with shark length. School sharks had statistically signifi- 
cant higher mercury levels than gummy sharks of the same length 
and for both the medium-sized and large individuals of each species 
males had significantly higher levels than females. Levels in male 
gummy sharks were found to be affected by locality. 
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46666 Carcinogenicity of N’-Nitrosonornicotine in Sprague— 
Dawley rats. Singer, G.M.; Taylor, H.W. (Oak Ridge National Lab., 
TN). Ann. Surg.; 57: No. 6, 1275-1276(Dec 1976). 

N’-Nitrosonornicotine was added to the drinking water of 
outbred Sprague-Dawley rats. Adenocarcinomas of the olfactory 
epithelium occurred in all 15 rats, squamous papillomas of the 
esophagus in 1, squamous papillomas of the nonglandular stomach in 
1, and a hepatocellular tumor in 1. The possible ingestion and 
subsequent in vivo nitrosation of nicotine and/or nornicotine could 
create a serious carcinogenic hazard to cigarette smokers. 


46667 Reduction of rat liver carcinogenicity of 4-N 

line by a-deuterium substitution. Lijinsky, W. (Oak Ridge National 
Lab., TN); Taylor, H.W.; Keefer, L.K. Ann. Surg.; 57: No. 6, 1311- 
1313(Dec 1976). 

Groups of 30 male Sprague-Dawley rats were given 4-nitro- 
somurpholine-3,3,5,5-d, in their drinking water at concentrations of 
0.35 and 0.07 x 10- M for 30 weeks. Two similar groups of rats 
were simultaneously given unlabeled 4-nitrosomorpholine (NM) at 
the same molar concentrations; all animals were observed through- 
out their lives. Those receiving the a-deuterium-labeled compound 
had significantly fewer liver tumors than did the corresponding 
animals oe unlabeled compound. The difference in poten- 
cy appeared to be at least fivefold, a magnitude consistent with a 

rimary kinetic isotope effect on the carcinogenic action of NM. 

us breakage of a bond linking a hydrogen (deuterium) atom with a 

carbon adjacent to the nitrosamino function may be involved in a 
rate-limiting step of carcinogenesis by NM. 


46668 Carcinogenicity test of two unsaturated derivatives of N- 
nitrosopiperidine in Sprague—Dawley rats. Lijinsky, W.; Taylor, 
H.W. (Oak Ridge National Lab., TN). Ann. Surg.; 57: No. 6, 1315- 
1976). (NP), N 

‘wo unsaturated derivatives o ry i , N- 
nitroso-1,2,3,6-tetrahydropyridine (NTP) and N-nitrosoguvacoline 
(NGC), were administered to Sprague-Dawley rats as solutions in 
drinking water at concentrations equimolar (0.88 x 10~°M) with 
those used to test NP. NTP gave rise to hepatocellular tumors in 
contrast to the esophageal or olfactory tumors that were induced by 
NP. NGC did not induce tumors under these test conditions. 


46669 Nickel levels in hair and nickel ingestion in guinea pigs. 
Scheiner, D.M.; Katz, S.A.; Samitz, M.H. (Univ. of Pennsylvania, 
Philadelphia). Environ. Res.; 12: No. 3, 355-357(Dec 1976). 

Hair samples from control guinea pigs and from animals 
receiving 2.5 ug Ni/ml in drinking water for 4 months were ana- 
lyzed for nickel by atomic absorption spectrometry. No significant 
differences in nickel contents were observed. These findings are 
interpreted as an indication that hair is not a tissue for valid biopsy in 
the assessment of nickel ingestion. 


46670 Collagen and prolyl hydroxylase levels in lungs of beagles 
exposed to air pollutants. Orthoefer, J.G.; Bhatnagar, R.S.; Rahman, 
A.; Yang, Y.Y.; Lee, S.D.; Stara, J.F. (Environmental Protection 
Agency, Cincinnati). Environ. Res.; 12: No. 3, 299-305(Dec 1976). 

Beagles were exposed to raw and photochemically reacted 
auto exhaust, oxides of nitrogen and sulfur, alone and in combina- 
tion, for over five years after which they were placed in atmospheric 
air for 2'/2 to 3 years. After sacrifice, the collagen content and 
prolyl hydroxylase levels of portions of the left lungs were deter- 
mined. The latter was used as an estimate of the ability of the | 
to synthesize collagen. No significant difference was seen in 
collagen concentration of the lungs in the nonex vs the ex- 

animals. There was a pronounced difference in prolyl hydrox- 
ylase levels between control lungs and lungs exposed to irradiated 
exhaust, high oxides of nitrogen, and irradiated exhaust plus oxides 
of sulfur. Exposure to low oxides of nitrogen and to oxides of sulfur, 
alone and in combination with and to nonirradiated exhaust, pro- 
duced smaller differences in the enzyme level. 
46671 Variations in the hepatopancreatic a-amylase activity in 
fishes exposed to some industrial pollutunts. Mukherjee, S.; Bhatta- 
charya, S. (Visva-Bharati Univ., West Bengal, India). Water Res.; 11: 
No. 1, 

iver in some fishes is associated with intrahepatic pan- 

creas (hepatopancreas). The present investigation deals with the 
effect of some industrial pollutants (phenols, sulfide, copper, and 
ammonia) on the hepatopancreatic a-amylase activity in two air- 
breathing freshwater teleosts: Ophicephalus punctatus (Bloch) and 
Clarias batrachus (Linn.). High degrees of inhibition are noted in 
isolated treatments with the toxicants and the composite factory 
effluent. Although the concentrations of the pollutants used show 
similar survival rates, they differ significantly in their extent of 
action. The low dose of the pollutants Ye ge only 10% death are 
no less physiologically effective than TL/sub m/ doses. 90 days’ 
chronic exposure to the undiluted factory effluent caused no mortal- 
ity, but produced inhibitions of a very high degree. 


46672 Effects of season and acute sub-lethal exposure of survival 
times of brook trout at low pH. Falk, D.L.; Dunson, W.A. (Pennsyl- 
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vania State Univ., University Park). Water Res.; 11: No. 1, 13- 


15(1977). 
Edray strain brook trout were exposed to sub-lethal pH’s of 
5.0 and 5.8 for 26 hor lest and the effect on survival times 
at pH’s 3.15 or 3.5 measured. Pronounced behavioral signs of distress 
occurred at these sub-lethal nh but usually disappeared within 1 h 
of the initial exposure. No change in resistance times due to the pre- 
treatment was observed. A marked seasonal decline in survival times 
was obtained between December and February. Heritable differ- 
of brook trout were 
ge. 


46673 Seawater inhibition of nitric toxicity to chinook salmon. 
Crawford, R.E.; Allen, G.H. (Humboldt State Univ., Arcata, CA). 
Trans. Am. Fish. Soc.; 106: No. 1, 105-109(Jan 1977). 

The relative toxicity of nitrite to chinook salmon fingerlings 
(Oncorhynchus tshawytscha) in both freshwater ([Ca**] = 32 mg 
liter~') and natural seawater (32.5°/oo, [Ca** ] = 396 m; mg liter~') was 
measured by 48-h static bioassay. The percentage of hemoglobin 
oxidized to methemoglobin was also determined. In freshwater, the 
48-h median lethal nitrite concentration was 19 mg liter~*. In natural 
seawater, 1,070 mg liter~' nitrite caused only 10% mortality in 48 h. 
In freshwater with 27 mg NO2~ liter~', 44% methemoglobin oc- 
curred with 70% —_ In natural saltwater with 815 mg NO.- 
liter~*, 74% methemoglobin occurred with 10% mortality. Adding 
calcium sulfate o> yaw reshwater decreased the toxicity of nitrite but 
did not reduce methemoglobinemia. Nitrite in calcium-free artificial 
seawater (100 Omg NOs me 1) was highly toxic but did not induce 
appreciable me' jobinemia. Adding calcium to this medium 

decreased the acute = of nitrite. These results suggest nitrite 
toxicity mortalities resulted from a cause(s) other than methemoglo- 
The presence of another antagonistic ion(s) in seawater to 

nitrite toxicity is also suggested. 


46674 Chronic effects of hydrogen cyanide on the fathead 
minnow. Lind, D.T.; Smith, L.L. Jr.; Broderius, °SJ. (Univ. of 
Minnesota, St. Paul). J. Water Pollut. Control Fed.; 49: No. 2, 262- 
268(Feb 1977). 

The fathead minnow, Pimephales promelas Rafinesque, was 
subjected to various concentrations of hydrogen cyanide to deter- 
mine its effects on long-term survival, growth, egg production, and 


egg hatchability. Experiments in continuous-flow apparatus were 


started with newly-hatched larvae and continued through spawning 
into the juvenile period of the second generation. Egg production 
rate was most sensitive to hydrogen cyanide, and the a level of 
— with no adverse effect was between 12.9 and 19.6 ug/l 


46675 Lead in urban and rural song birds. Getz, L.L.; Best, L.B.; 
Prather, M. (Univ. of Illinois, Urbana). Environ. Pollut. (London); 12 
No. 3, 235-238(Mar 1977). 

Comparisons were made of lead concentrations in populations 
of song birds living in urban and rural areas; lead concentrations 
were significantly higher in urban populations. Absolute concentra- 
tions were well below levels reported to have toxic effects. Dispersal 
from rural populations would compensate for any deleterious effects 
of lead on survival and reproduction of urban populations. It is 
concluded that lead pollution in automobile emissions has no signifi- 
cant effect on urban populations of free-living song birds. 


46676 Lead and freshwater fishes. I. Lead accumulation ana 
water pH. Merlini, M.; Pozzi, G. (EURATOM, Ispra, Italy ). Envi. 
ron. Pollut. (London); 12: No. 3, 167-172(Mar 1977). 

The accumulation of lead by an edible freshwater fish was 
a. at pH 7.5 and pH 6.0. At the lower pH the fish 
concentrated almost three times more lead than at the higher pH. 
The sites of lead concentration, however, were not altered by the 
ee ter pH. Of all the tissues and organs the least amount of 
the e tt was concentrated by the muscle tissue, the edible part. 


46677 Effect of sublethal concentrations of zinc on reproduction 
in the zebrafish, Brachydanio rerio Hamilton—Buchanan. Speranza, 
A.W.; Seeley, R.J.; Seeley, V.A.; Perlmutter, A. (New York Univ., 
NY). Environ. Pollut. (London); 12: No. 3, 217-222(Mar 1977). 
Adult zebrafish, when held in water containing a threshold 
concentration (55 ppM) of zinc for a 9-day period in which the 
were maturing, showed a dela a When spawn- 
ing did occur, the experimental pairs of fish produced an average of 
165 eggs of which only 21.1 percent were viable. In contrast, control 
pairs of fish produced an average of 434 eggs of which 90.2 percent 
significantly lower than in controls, the survival rate for the experi- 
mentals being 0.9 percent, that of the controls, 63.3 percent. The 
_ adverse effects on zebrafish of exposure to zinc can be reversed by 
returning the fish to a zinc-free environment. 


46678 Factors involved in heavy metal poisoning. Clarkson, T.W. 
om of Rochester, NY). Fed. Proc.; 36: No. 5, 1634-1639(Apr 


The heavy metals include at least 40 elements but cadmium, 
lead, and have been most extensively studied. The biologi- 
cal properties of heavy metals are discussed in terms of three 
important characteristics: the ability to form, irreversibly, complexes 
and chelates with organic ligands; the properties to form organic- 
metallic bonds; and the potential to undergo oxidation-reduction 
reactions. The formation of complexes and chelates within the body 
is shown to influence greatly the dynamics of transport, distribution, 
and excretion of several important metal cations. The a of 
uranium is influenced by acid-base balance in the body beca 
uranium forms power te with bicarbonate anions that are filtered 
by the kidneys. The biliary excretion of methylmercury one on 
the formation of small molecular weight complexes with sulfur- 
containing amino acids and peptides in the liver. The degree of 
enterohepatic recirculation of a variety of heavy metals to 

on the chemical nature of the biliary complexes. oxida- 
tion of elemental to divalent ionic mercury is the crucial step in the 
retention and tissue deposition of inhaled mercury vapor. t the 
oxidation process is, at least in part, catalyzed by the enzyme, 
catalase, explains the effects of ethanol, aminotriazole and the state 
of acatalasemia on the metabolism of inhaled vapor in man and 
animals. The formation of covalent bonds between metal cations and 
the carbon atom usually greatly modifies the biological — of 
the metal. Methylarsenic and methylmercury y compounds both differ 
from the inorganic forms in accumulation in 


46679 Nutritional factors in relation to heavy metal toxicants. 
Levander, O.A. (Agricultural Research Center, Beltsville, MD). 
Fed. Proc.; 36: No. 5, 1638-1687(Apr 1977). 

An increased environmental exposure to various toxic heavy 
metals such as lead, cadmium, or mercury seems to be a fact of 20th- 
century life. But relatively little attention has been paid to the 

ible a Se of such exposure for the nutritional status of 
animals. This review summarizes the information avail- 
pr oye concerning the effect of various nutritional factors in resistance 
to metal toxicants and the effect of heavy metal toxicity on nutrition- 
al status. In particular, the following questions are considered: (1) 
Are there any examples of heavy metal toxicity that are potentiated 
by a nutritional deficiency. (2) Is there any evidence that nutritional 
cy can be caused by heavy metal toxicity. (3) Is there any 
proof that heavy metal toxicity can be decreased by an excess intake 
of nutrients. (4) Is there any proof that heavy metal toxicity can be 
increased by an excess intake of nutrients. The discussion is focused 
primarily on studies with animal models but, wherever possible, 
implications for human health are pointed out. 


MAN 
REFER ALSO TO CITATION(S) 44755, 44995, 46239, 46495 


46680 (ORNL/TM—5721(Vol.1)) Materials safety data sheets: 
the basis for control of toxic chemicals. Bolton, N.E.; Ketchen, E.E.; 
Porter, W.E.; Hunt, C.L. (Oak Ridge National Lab., Tenn. (USA)). 
May 1977. Contract W-7405-ENG-26. 482p. Dep. NTIS, PC A21/ 
MF AOl. 

For a industrial and research operations, maintaining rea- 
sonable control of all toxic materials used in their operations can be a 
formidable task. A system utilizing cards has been developed that 
serves a dual purpose, informing the user regarding hazards of a 
particular material and also facilitating appropriate workplace sur- 
veillance during its use. Selected data, including threshold limit 
ee routes of absorption, symptoms of exposure, chronic effects, 

y first-aid procedures, are printed on the card. A 
po Bam of the card contains the label that the user detaches and 
affixes to the container. This label classifies the material according to 
pore gee toxicity, reactivity, and special properties on a 0 
through 4 hazard rating system. This report describes the develop- 
ment and use of such cards, contains the associated Toxic Material 
Data Sheets that provide full backup data for the labels, and fur- 
nishes a glossary of biomedical terms used in the Data Sheets. 


46681 (ORNL/TM—5722) Materials safety data sheets the 
basis for control of toxic chemicals. Volume II. Bolton, N.E.; Ket- 
chen, E.E.; Porter, W.E.; Hunt, C.L.'(Oak Ridge National Lab., 
Tenn. (USA)). May dj Contract W-7405-ENG-26. vp. Dep. 
NTIS, PC A24/MF A0O1 
For large industrial and research operations, maintaining rea- 
sonable control of all toxic materials used in their operations can be a 
formidable task. A system utilizing cards has been developed that 
serves a dual p' informing the user regarding hazards of a 
particular ma‘ and also facilitating appropriate workplace sur- 
veillance Cm its use. Selected data, including threshold limit 
— = routes of tion, symptoms of exposure, chronic effects, 
y first-aid procedures, are printed on the card. A 
ohn of the card contains the label that the user detaches and 
affixes to the container. This label classifies the material according to 
mee gry toxicity, reactivity, and special properties on a 0 
through 4 hazard rating system. This report describes the develop- 
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ment and use of such cards, contains the associated Toxic Material 
Data Sheets that provide full backup data for the labels, and fur- 


46682 Air pollution by physicochemical NOXAE. Antweiler, H. 
Verh. Dtsch. Ges. Inn. Med: 79: 38-46(1973). (In German). 

General problems of air pollution and its effects on health are 
presented. The effects of air pollution on health can be studied on 
ex subjects, on comparable popriations, and especially in 
animal tests. After passing through a range of adaptation, increasing 
pollutant concentrations cause reversible or irreversible functional or 
morphological changes in the organism. Smog periods occurring 
under inversion conditions, and substantially lower background con- 
centrations occurring normally are distinguished. Correlation be- 
tween the concentrations of pollutants, especially sulfur dioxide and 
particulate matter, and the incidence of respiratory diseases, such as 
emphysema and bronchitis, was established. Nitrogen dioxide, SO2, 
and ozone may increase the susceptibility of the organism to patho- 

enic germs, and NO: and oxidants may potentiate the effect of SO2 
in bronchitis, emphysema, and bronchial asthma. Inhibition of the 
cme te activity in drivers, and especially in smoking drivers, 

y carbon monoxide was evidenced. Recent studies indicate no real 
acute hazards due to lead as emitted by motor vehicles. Asbestos 
caused asbestosis, lung cancer, and mesothelioma of the pleura and 
peritoneum, both in occupationally exposed subjects and those living 
around asbestos-processing plants. The carcinogenic effect of asbes- 
tos is due to its needle shape rather than to its chemical composition. 


46683 Viewpoint of normal bacterial flora in the respiratory 
system in connection with air pollution. Watanabe, H.; Shimouchi, H.; 
Matsumoto, T. Taiki Osen Kenkyu; 9: No. 4, 708-713(Feb 1975). (In 
Japanese). 

Experimental results indicating a synergistic action between 
air pollutants, such as nitrogen oxide and ozone, and microor, 
in upper airways are discussed. Changes in the balance of microbial 
flora during environmental stress can reduce the infection-protecting 
mechanism of the organism. The cognizance of such changes is 
especially important when assessing the health effects due to air 
pollution exposure. 


46684 Adult mortality in two communities with widely different 
air pollution levels. Morris, S.C.; Shapiro, M.A.; Waller, J.H. (Univ. 
of Pittsburgh). Arch. Environ. Health; 31: No. 5, 248-254(1976). 
Mortality experience was determined over a 13-year period 
(1960-72) for sample populations in two small Pennsylvania commu- 
nities with widely different air pollution levels. The sample popula- 
tions had been the subject of a Public Health Service nok at the 
beginning of the period and air quality measurements were made at 
that time. The influence of smoking on mortality was clearly evi- 
dent. A relationship was suggested between mortality rate and 
length of residence in the polluted community (age-adjusted), but 
not in the control community. The hypothesis is suggested that 
immigrants to a polluted area are a self-selected, unusually healthy 
group. While the small population size precluded definitive conclu- 
sions on the influence of air pollution on mortality, it appears that 
those with over 20 years exposure to air pollution in the polluted 
community (151 ~g/m* suspended particulate, 3.7 mg/100 cm?/day 
sulfation rate) have about one-tenth the excess mortality of those 
smoking one pack of cigarettes a day in the control community (109 
abo 0.6 mg/100 cm*/day). The data are consistent with the 
thesis that the effects of smoking and air pollution are additive. 


46685 Treatment of Parkinson's disease with aporphines. Possible 
role of growth hormone. Cotzias, G.C.; Papavasiliou, P.S.; Tolosa, 
E.S.; Mendez, J.S.; Bell-Midura, M. (Brookhaven National Lab., 
Upton, NY). New Engl. J. Med.; 294: 567-572(11 Mar 1976). 

To avoid the main drawbacks of prolonged treatment with 
levodopa (involuntary movements and the on-off’ phenomenon), 
we administered apomorphine by mouth to 14 patients with 
Parkinson's disease. This treatment caused azotemia, which we cir- 
cumvented by switching to N-propylnoraporphine, whose nephro- 
toxic dose (80 mg six times per day) was larger than its therapeutic 
dose (10 to 15 mg six times per day). Slowly increasing doses 
induced significant improvement (P less than 0.005) in all 24 patients 
studied, transitory mental aberrations in seven, and release of growth 
hormone in three patients tested. In patients previously on prolonged 
levodopa administration, the dyskinesia and “on-off’ phenomenon 
were almost identical with N-propylnoraporphine, but both draw- 
backs were reduced or abolished in six patients by coadministration 
of a-methyldopa hydrazine plus levodopa. This coadministration 
seemed to abolish tachyphylaxis. We conclude that N-propylnora- 

porphine is very useful in the treatment of Parkinson's disease. 


46686 Cytogenetic effects of ozone: inhalation and in vitro expo- 
sures. Gooch, P.C.; Creasia, D.A.; Brewen, J.G. (Oak Ridge Nation- 
al Lab., TN). Environ. Res.; 12: No. 2, 188-195(Oct 1976). 

Human peripheral leukocyte cultures were exposed to ozone 
at 12 and 36 hours after stimulation with phytohemagglutin (PHA). 
Two methods were used. (1) Ozone was bubbled through a suspen- 
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exposed to ozone-saturated phosphate-buffered Saline D solutions. 
In all, 23 different combinations of dose and time of exposure were 
used. Although there was no consistent effect observed on the 
induction of chromosome-type aberrations in the 12-hour poststimu- 
lation cultures, there did ap to be a slight, but ae 
increase in the frequency of c tid-type aberrations observed 
the cultures exposed to 7.23 and 7.95 pt te of bubbled ozone 36 
hours after stimulation. The significance of this result is discussed. 
Young adult male mice were given various ozone exposures in 
an tion chamber. Short-term cultures were made of their 
peripheral leukocytes from immediately to 2 weeks after exposure; 
there was no significant level of chromosome e at any of the 
sampling times. Analysis of primary spermatocytes from these same 
males 8 weeks after exposure yielded no recognizable reciprocal 


translocations. 
46687 Formation of acrolein from various amino-acids and polya- 
mines under at 100°C. Alarcon, R.A. (Harvard Medical 
School, Boston). Environ. Res.; 12: No. 3, 317-326(Dec 1976). 
The formation of acrolein from several new sources under 
common and widely used physico-chemical conditions is quantita- 
tively reported. Methionine, homoserine, homocysteine, and cystath- 
ionine in decreasing order, generated significant amounts of acrolein 
in aerobic interactions at neutral pH and 100°C with compounds 
capable of producing the Strecker degradation of a-amino acids. 
Such decarboxylation and oxidative deamination of the above amino 
acids would result in 3-substituted propanals, structures which ac- 
cording to previous studies readily decompose with the formation of 
acrolein. Interactions of spermine and related polyamines with these 
agents, H2O2, or with photoactivated riboflavin, also resulted in the 
formation of acrolein. Hydrogen peroxide, for example, the most 
effective single degrading agent tested, produced 2.5 and 4.1 umole 
of acrolein (50 and 82% yield), in 1 hour or less, from 5 mole of 
methionine and spermine, respectively. In all of these reactions, the 
presence of oxygen was essential. Methional, the 3-substituted pro- 
— derived from methionine, however, easily decom with 
‘ormation of acrolein both in the presence and in the absence of 
oxygen. The formation of acrolein in significant amounts in these 
reactions, together with its highly toxic properties appears to indi- 
cate that this aldehyde may play a more important role as an 
environmental contaminant than has heretofore been suspected. 


46688 Lead-in-dust in city streets. Du , M.J.; Williams, S. 
(Environmental Sciences Group, London). Sci. Total Environ.; 7: No. 
1, 91-97(Jan 1977). 

Lead in street dust has been recognized as a possible risk to 
city dwellers for several decades. Young children are more likely 
than adults to ingest dust and they are more susceptible to a given 
intake of lead. An assessment of the risk from the lead content of 
street dust was attempted. Measurements were made of the amount 
of lead in the dust from streets in London. Results suggest that 
children in urban areas do have a significant intake of lead, over and 
above that in food and drink, from lead in dust and (less importantly) 
from lead in air. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


46689 (AD-A—034426) Biological effects of 

diation, volume II, number 2. Quarterly pu! 

(Franklin Inst. Research Labs., Rockville, Md. (U i 

formation Services Dept.). Jun 1975. 45p. NTIS, PC A03/MF AOI. 
The Biological Effects of Electromagnetic Radiation serves 

as a vehicle through which current documentation of research 

= on the wn «cate effects and health implications of non- 

ionizing electromagnetic radiation (microwave and radio-frequency 

= are compiled, and disseminated on a regular 


46690 (AD-A—034429) Biological effects of 

diation. volume II, number 3. publication. 

(Franklin Inst. Research Labs., Rockville, Md. (U i 

formation Services Dept.). Sep 1975. 42p. NTIS, PC A03/MF AOI. 

The Biolo effects of Electromagnetic Radiation serves as 

a vehicle through which current documentation of research high- 

lights on the biological effects and health implications of 

electroma, radiation (microwave and radiofrequency radiation) 

are compiled, condensed, and disseminated on a regular basis. 


(AD-A—034430) Biological effects of ra- 
diation. volume II, number 4. Quarterly publication. Kleinstein, B.H. 
(Franklin Inst. Research Labs., Rockville, Md. (USA). Science In- 
a Services Dept.). Dec 1975. 44p. NTIS, PC A03/MF AOI. 

The Biological Effects of Electromagnetic Radiation serves 
as a vehicle through which current documentation of research 
highlights on the biological effects and health implications of non- 
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ionizing electromagnetic microwave and radiofrequency 
radiation) are compiled, condensed and wy 


on a regular 


(AD-A—034526) Influence of 


report, 

1971—30 Apr 1976. Durfee, W.K.; Polk, C.,; Smith, L.T.; Keefe, T.J.; 
Muthukrishnan, S. (Rhode Island Univ., Kingston (USA). Agricul- 
tural Experiment Station). 15 Dec 1976. Contract N00014-68-A- 
0215-0009. 48p. (CONTRIB—1729). NTIS, PC A03/MF AO1. 

Chicks and embryos of the domestic fowl were continuously 
—- to ELF magnetic or electric fields modulated between 72 

80 hertz. The magnetic fields were maintained at an in x / of 
or 8 gauss and the electric fields were maintained at either 10 V/m; 
1 V/m; 10 V/m plus 60 Hz, 3.5 V/m; or 1 V/m plus 60 Hz, 3.5 V/m. 
Uniform fields at identical frequencies and amplitudes were provided 
for continuous exposure of embryos and chicks during the preincu- 
bation holding period, incubation and hatching periods and throu, 
the first 28 days of brooding. Statistical analyses of the study results 
revealed that neither the magnetic nor the electric fields tested had 
significant or consistent effects on: Hatchability of fertile eggs; 
Embryo survival during the most critical stages of development; 
Early post- a growth and development; Growth and develop- 
ment of the sexually immature bird; Carbon dioxide production of 
the developing embryo; Subsequent aggressiveness (as adults) of 
females exposed early in life; or Hematocrits of birds at 4-6 weeks or 
at 8 months of ELF fields used do not appear to have been 
detrimental to the survival or srg of the exposed chicks. 


46693 (AD-A—034893) Biological effects of electromagnetic ra- 
diation. Volume II, number 1. Kleinstein, BI H. (Franklin Inst. Re- 
search Labs., Rockville, Md. (USA). Science Information Services 
Dept.). Mar 1975. 5 . NTIS, PC A04/MF AO1. 

Biological Effects of Electromagnetic Radiation serves as a 
vehicle through which current documentation of research highlights 
on the biological effects and health implications of non-ion' 
electromagnetic radiation (microwave and radiofrequency radiation) 
are compiled, condensed and disseminated on a regular basis. 


46694 (AD-A—034895) Biological effects of nonionizing electro- 
magnetic radiation. Volume I, number 2. Kleinstein, B.H.; Saboe, E.P. 
(Franklin Inst. Research Labs., Rockville, Md. (USA). Science In- 
formation Services Dept.). Jan 1977. 50p. NTIS, PC A03/MF AO1. 

This digest serves as a vehicle through which current docu- 
mentation of research highlights on the biological effects and health 
implications of nonionizing electromagnetic radiation (microwave 
and radiofrequency radiation) are compiled, condensed and dissemi- 
nated on a regular basis. 


46695 (AD-A—035877) Ocular hazard of the gallium arsenide 
(GaAs) laser. Final report, 1 Jan 1970—1 Jan 1975. Lund, D.J.; 
Adams, D.O.; Carver, C. (Letterman Army Inst. of Research, San 
Francisco, Calif. (USA)). Oct 1976. 24p. (LAIR—30). NTIS, PC 
A02/MF 

The Gallium Arsenide (GaAs) Semiconductor laser is finding 

application in many devices which subject human eyes to laser 
irradiation. This study evaluated a single diode laboratory device to 
determine an EDSO level in rhesus monkeys. The RCA 7610 GaAs 
laser diode used in this experiment was cooled to cryogenic tempera- 
ture (77K) to allow rapid pulsing, thus increasing average power 
enough to create retinal burns. 
46696 (AD-A—035878) Characteristics of damage produced by 
non-circular retinal laser radiation. Interim report, 1 May—31 Jul 
1976. Beatrice, E.S.; Lund, D.J. (Letterman Army Inst. of Research, 
San Francisco, Calif. (USA)). Oct 1976. 18p. (LAIR—31). NTIS, PC 
A02/MF AOl. 

A comparison of the appearance of retinal burns produced by 
slit laser radiation was made usin —— the same optical apparatus for 
argon (514.5nm), neodymium (1 nm), and ruby (694.3nm) lasers. 
The retinal changes produced by exposures to these slit images were 
elongated for less or equal to 12 For longer 
exposure times, the retinal opacifications were circ in a - 
ance. A partial explanation is presented based on the qmail oo 
ductivity of the retinal tissue. (Author) 


46697 (AD-A—035959) Extremely low electric field 
induced changes in rate of growth and brain and liver enzymes of rats. 
Final report. Noval, J.J.; Sohler, A.; Reisberg, R.B.; Coyne, H.; 
Straub, K.D. (Naval Air Development Center, Warminster, Pa. 
(USA)). 24 Nov 1976. 17p. NTIS, PC A02/MF AOl. 

Young adult male rats, maintained for 30 to 40 days in 45 Hz 
vertical electric fields varying from 100 V/m to 0.1 be Fane 
weight at rates 20 to 30% slower than control rats not ex to 45 
Hz radiations and had less abdominal fat its. An effect on 
subcortical neurons was shown by a consistent decrease in activity of 
the neuronal enzyme choline acetyltransferase in the brainstem of 
rats maintained in 45 Hz fields, whereas, cerebral levels of this 
enzyme were not changed. (Author) 
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46698 (PB—260641) 
im report. Kornberg, H.A. (West ic Corp., 
burgh, Pa. (USA)). Sep 1976. pra NTIS, PC A03/MF AO1. 
Preliminary results of studies of effects of electric fields on 
chicks, and chicken embryos are presented in RP129. 
fields no greater than 17.2 kilovolts/meter are anticipated 
2m above ground level underneath 1500 kilovolts transmission lines. 
Plant leaf tip damage was observed for certain pointed leaves at field 
intensities at or greater than 25 kilovolts/meter. No leaf tip damage 
was observed at fiel strengths at 20 kilovolts/meter or less. Damage 
observed was minor in extent. Meadow voles were exposed to 50 
kilovolts/meter fields for periods up to 4 weeks. No statistically 
significant effects of this exposure were observed. In preliminary 
work, chicks exposed to 40 and kilovolts/meter fields exhibited a 
short term increase in early growth, but there were no observed 
differences between exposed and unexposed chicks by 20 days 
posthatching. No effects of short term exposure to fields of up to 67 
—— on egg hatchability or embryo behavior was ob- 
serv 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 46260 


46699 Histologic types of bronchogenic carcinoma among mem- 
bers of copper-mining and communities. Newman, J.A. (St. 
James Community Hospital, Butte, MT); Archer, V.E.; Sacco- 
manno, G.; Kuschner, M.; Auerbach, O.; Grondahl, RD. Wilson, 
J.C. Ann. N.Y. Acad. Sci.; 271: 260-268(28 May 1976). 

Unusual histological distributions of bronchogenic carcinoma 
were found among a group of smelter workers and among women 
residents of a copper-mining city. Vital statistics data reveal a higher 
than normal lung cancer rate among both these groups, as well as 
among the male residents of Butte (copper-mining city) and among 
the women of Anaconda (copper-smelting city). Attributing the 
excess of poorly differentiated epidermoid bronchogenic carcinomas 
of the smelter workers to air-borne exposure of arsenic is consistent 
with other reports in the literature, and it may well be that any 
excess of poorly differentiated epidermoid bronchogenic carcinomas 
serves as a “marker” indicating exposure to arsenic. Radiation and 
arsenic seem to be ruled out as causative agents of excess lung cancer 
among Butte men, apparently half of whom are copper miners. It is 
noted that Butte men and women are exposed to heavy concentra- 
tions of finely ground dust containing biotite (mica), sericite, chlo- 
rite, and hornblende (an amphibole). Further study of this situation is 
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REFER ALSO TO CITATION(S) 45090 


46700 my UR—77-550) Investigation of creep instability as a 
mechanism for glacier surges. Paterson, W.S.B.; ; Een U.; Clarke, 
G.K.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 36p. (CONF-7609127—1). Dep. NTIS $4.00. 

From International workshop on the dynamics of 
variations and surges; Alma Ata, Union of Soviet Socialist Retains 
(USSR) ) Sep 1976). 

instability, the runaway increase of internal tem 

ture aan ‘ormation rate, has been suggested as a possible cause of 
surges of cold glaciers. We investigate this by considering a simple 
slab model which includes the effect of ice advection normal to the 
surface. Whether a steady-state solution of the heat transfer equation 
exists depends on the value of a "stability parameter” proportional to 
the ratio of the rate of deformational heat production to the rate at 
which this heat is conducted away. If the parameter exceeds a 
certain critical value, instability occurs and basal ice eventually 
reaches melting point. The ice mass can then start to slide over its 
bed. If the stability parameter exceeds a second higher critical value, 
a layer of basal ice at melting point will form. The critical values 
depend on geothermal heat flux and strongly on advection. Upward 
advection, as in the ablation area, decreases stability whereas down- 
ward advection (accumulation) increases it. On the other hand, if 
unstable conditions exist, accumulation increases the growth rate of 
the instability while ablation decreases it. Calculations suggest that 
certain natural ice masses may be unstable. The time for the instabil- 
ity to develop, however, i is of the order of 100 to 10,000 yr., whereas 

the residence time of the ice in many glaciers is less than 10,000 yr. 
po er observed periodicities of glacier surges are between 10 
and 100 yr. It thus appears that creep instability cannot explain 
glacier surges. These arguments do not, however, eliminate the 
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possibility of creep instability causing surges in the Antarctic ice 
sheet or in large ice-age ice sheets with low accumulation rates. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 44937, 45178, 45186 


46701 (GJBX—5(77)) Aerial gamma-ray and magnetic survey of 
the Bethel and Yukon Alaska. Final Volume 2. (Texas 
Instruments, Inc., Dallas (USA)). Dec 1976. Contract EY-76-C-13- 
1664. vp. NTIS, MF AOI. 

This document consists of 15 parts. 

Geologic maps and aerial yy and magnetic survey data are 
presented fort the Bethel and Yukon Areas, Alaska. Histograms of 
thorium, uranium, and potassium are included. (CH) 


46702 (GJBX—18(77)) Aerial gamma-ray and magnetic survey 
of the delta area, Utah. Final report. Volume 2. (Texas Instruments, 
Inc., Dallas (USA)). Mar 1977. Contract EY-76-C-13-1664. vp. 
NTIS, MF 

Aerial y and magnetic — maps of the delta area of Utah 
are presented. Histograms of Th, U, and K deposits are included. 
(C 


46703 (ORNL/Sub—4269/19) Structural of salt cav- 
ities formed by solution mining: I. Method of analysis and preliminary 
results for spherical cavities. Fossum, A.F. (RE/SPEC, Inc., Rapid 
City, S.Dak. (USA)). 15 Jan 1976. Contract W-7405-ENG-26-S 
4269. 35p. Dep. NTIS, PC A03/MF AOI. 

The primary objective of this effort is an analysis of the 
structural stability of cavities formed by solution mining in salt 
domes. In particular, the effects of depth (i.e. initial state of in situ 
stress), shape, volume (i.e. physical dimensions of the cavity), and 
sequence of salt excavation/fluid evacuation on the timewise struc- 
tural stability of a cavity are of interest. It is anticipated that an 
assessment can be made of the interrelation between depth, cavern 
size, and cavern shape or of the practical limits therewith. In 
general, the cavity shape is assumed to be axisymmetric and the salt 
is assumed to exhibit nonlinear creep behavior. The primary empha- 
sis is placed on the methodology of the finite element analysis, and 
the results of preliminary calculations for a spherically shaped 
cavity. It is common practice for engineers to apply elasticity theory 
to the behavior of rock in order to obtain near field stresses and 
displacements around an underground excavation in an effort to 
assess structural stability. Rock masses, particularly at depth, may be 
subjected to a rather complex state of initial stress, and may be 
nonhomogeneous and anisotropic. If one also includes complex 
geometrical excavation shape, the use of analytical techniques as an 
analysis tool is practically impossible. Thus, it is almost a necessity 
that approximate solution techniques be employed. In this regard, 
the finite element method is ideal as it can handle complex geome- 
tries and nonlinear material behavior with relative ease. An unusual 
feature of the — study is the incorporation into the finite 
element code of a procedure for handling the gradual creation or 
excavation of an underground cavity. During the excavation se- 

uence, the salt is permitted to exhibit nonlinear stress-strain-time 

ependence. The bulk of this report will be devoted to a description 
of the analysis procedures, together with a preliminary calculation 
for a spherically shaped cavity. 


46704 (PB—262752) A study of non-isothermal and two- 
phase flow through consolidated sandstones. Arihara, N. (Stanford 
Univ., Calif. (USA). Stanford Geothermal Program). Nov 1974. 
222p. (SGP-TR—2). NTIS, PC Al0/MF 


This report investigates non-isothermal single and two-phase 
oo of a single component fluid (water) in consolidated porous 

ia. Equipment is constructed to perform linear flow experiments 
through cylindrical consolidated cores. Hot fluid injection and — 
water injection experiments are carried out both in natural and 
synthetic sandstones. One unique system considered in this study is 
injection of cold fluid into an initially hot porous medium. 


46705 (TID—27603) Stress state determinations in West Virgin- 
ia and Kentucky, Hazard site. (D’'Appolonia Consulting Engineers, 
Inc., Pittsburgh, Pa. (USA)). Jan 1976. Contract EY-76-C21-8015. 
217p. Dep. NTIS, PC A10/MF AO1. 

Stress state determinations were made to aid ERDA's predic- 
tion of the orientation that hydraulically induced fractures will take 
in deep reservoir rocks. The stress state determinations were made 
using Overcoring techniques and instrumentation development by 
the U.S. Bureau of Mines. Stress relief was measured by overcoring 
a borehole deformation gage and from these measurements the stress 
state was calculated. Results obtained for the Hazard site, Perry 
County, Kentucky, located north of Hazard and approximately 3.5 
miles north of Bulan are presented. 
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46706 (TID—27604) Stress state determinations in West Virgin- 
ia and Kentucky, Pricetown site. (D’ Appolonia Consulting Engineers, 
Inc., Pittsburgh, Pa. (USA)). Jan 1976. Contract EY-76-C-21-8015. 
242p. Dep. NTIS, PC Al1/MF AO1. 

Stress state determinations were made to aid in ERDA’s 
prediction of the orientation that hydraulically induced fractures will 
take in deep reservoir rocks. The stress state determinations were 
made using overcoring techniques and instrumentation developed by 
the U.S. Bureau of Mines. Stress relief was measured by overcoring 
a borehole deformation gage and from these measurements the stress 
state was calculated. Results obtained for the Pricetown site, Wetzel 
County, West Virginia, located west of Mannington and approxi- 
mately 1.5 miles northeast of Pricetown are presented. Field recon- 
naissance encompassed much of the surrounding area while the 
actual measurements used to determine the stress state were taken on 
the premises of ERDA's Underground Coal Gasification Site. 


46707 (TID—27605) Stress state determinations in West Virgin- 
ia and Kentucky, Baden site. (D’Appolonia Consulting Engineers, 
Inc., Pittsburgh, Pa. (USA)). Jan 1976. Contract EY-76-C-21-8015. 
172p. Dep. NTIS, PC A08/MF A011. 

Stress state determinations were made to aid in ERDA's 
prediction of the orientation that hydraulically induced fractures will 
take in deep reservoir rocks. The stress state determinations were 
made using overcoring techniques and instrumentation developed by 
the U.S. Bureau of Mines. Stress relief was measured by overcoring 
a borehole deformation gage and from these measurements the stress 
state was calculated. Results obtained for the Baden site, Mason 
County, West Virginia, located approximately 13 miles west of 
Ripley and near the Village of Baden are presented. 


logs of selected exploratory 
and emplacement drill holes in Areas 2 and 8, Nevada Test Site. 
Quinlivan, W.D.; Ohl, J.P.; Blackmon, P.D. (Geological Survey, 
Denver, Colo. (USA)). Mar 1977. Contract EY-76-A-08-0474. 83p. 
(NTS—251). Dep. NTIS, PC AOS/MF AO1. 

This report is a compilation of lithologic | 
tory and emplacement holes in northern Yucca 
Site, with emphasis on Quaternary alluvium and Tertiary volcanic 
units. An index map showing drill-hole locations is included. 


46709 1) tightness 
Columbus limestone and surrounding rocks in the vicinity of Barber- 
ton, Ohio. Byerly, D.W. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Office of Waste Isolation). May 1975. Contract W-7405- 
ENG-26-SUB-4251. 84p. Dep. NTIS, PC A05/MF AO1. 
A study was conducted which was prompted by the fact that 
the deep limestone mine operated by the Columbia Chemical Divi- 
sion of the Pittsburgh Plate Glass Company in Barberton, Ohio is 
somewhat unique in being a dry mine. The mine is also unique from 
the point of view that a commodity such as limestone is mined from 
such a depth, but of most importance is the dryness of the mine. 
Possible explanations for the dryness of this excavation and the 
ibility of similar excavations being likewise “7, if they were to 
be oo ter within roughly a 50 mile radius of Barberton, were 
investi: Using criteria derived from the Barberton mine a 
ptr ar was constructed to show those areas having the 
pase on potential for locating dry excavations. The map shows the 
roximate location of the 1000-foot isopachous of the Devonian- 
Mississippian shales. Locals with over 1000 feet of shale cover were 
considered safest (Barberton has 1700 feet), although a thinner 
sequence would likely form an effective aquiclude. Areas in proxim- 
ity to structural lows were excluded as potential sites for previously 
cited reasons, and no sites were considered beyond the boundary of 
Pleistocene glaciation. 


46710 Energy resources map of Utah. Salt Lake City; Utah 
Geological and Mineral Severte (1975). vp. 

The in-depth color-coded map of Utah issued by the Utah 
Geological and Mineral Survey, tof Natural Resources, 
State ol Utah shows the geology of the state. Then su posed are 
shown areas of oil and gas pipelines, fields, processing plants, and 
ages of formations; Co rock deposits; oil shale deposit 
locations; veins of gilsonite; coal 
locations; uranium mining districts; gi 
transmission electric power lines and power plants. (MCW) 


46711 Energy resources of Texas. Austin, TX; University of 
Texas (1976). vp. $3.50. 

In this in-depth color-coded 1 : 500,000 scale map, colors are 
used to advantage to show the resource or combination of resources, 
to designate the principal producing horizon of each resource, and 
the various geologic structures dealing with these resources. Out- 
crops of lignite-bearing, uranium-bearing, bituminous coal-bearing, 
and oil shale-bearing strata are indicated. Potential geothermal re- 
sources in the Gulf Coast Basin and West Texas are indicated. Data 
on existing and proposed (to 1981) power plants, their generation 
capacity, and the transmission lines locations were made available by 
ten sources that are listed. Petroleum liquids and natural 
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lines are shown. The base map shows the railroads and highways 
that are part of the statewide distribution system. Also drawn are 
county lines. 24 references. (MCW) 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


46712 (UCRL—52216) Installation of horizontal seismometers 
in the LLL seismic net and their calibration. Denny, M.D. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 25 Jan 1977. 
Contract W-7405-ENG-48. 83p. . NTIS, PC A0S/MF AOl1. 
The Lawrence Livermore tory seismic net was up- 
orig by installing two horizontal seismometers at each of the four 
LL stations. These seismometers record radial and transverse 
— motion from underground nuclear explosions at the Nevada 
est Site and complement the vertical components which were 
installed several years ago. Each station now monitors three ortho- 
gonal components of ground velocity over a broad frequency band. 


46713 (USGS—474-244) Effects of the February 3, 1965, earth- 
quake on Amchitka Island, Alaska. Gard, L.M. Jr. (Geological 
Survey, Denver, Colo. (USA)). 1977. 9p. Dep. NTIS, PC A02/MF 


A0l. 

At 7:01 p.m. Alaska Standard Time on February 3, 1965 (0501 
Zula Time F 4), an earthquake of 7.5 magnitude (Richter 
scale) occurred in the vicinity of Amchitka Island in the Aleutian 
Islands. The epicenter of the quake was reported to be at lat 
51°02'N., long 178°42’E., about 30 miles south-southwest of Amchit- 
ka, according to R.A. Black (oral commun;. 1965). No one was on 
the island at the time. A group of 16 people visited the island 
between February 13 and 17 to inspect possible damage that might 
have been caused by the quake. Earthquake effects were found to be 
negligible and no buildings were damaged. Baker and Charlie run- 
ways were un ed. Reconnaissance was limited to the eastern 
end of the island from South Bight to about 3 miles west of the Long 
Shot site. The coastline was examined at Makarius Bay, Constantine 
Harbor, South Bight, and Cyril Cove. The western end of the island 
was not examined. A planned reconnaissance flight with the Navy 
Air-Sea Rescue unit at Adak around the western end of the island 
had to be canceled because of bad weather. 


46714 (UCRL-Trans—11235) Study of the structure of the upper 
portion of the mantle on the basis of data from deep seismic sounding 
(DSS). Matveeva, N.N.; Ryaboy, V.Z. 1975. Translated from pp 94- 
108 of Kora i verkhnyaya mantiya zemli, sbornik, Moscow, 1975. 
28p. Dep. NTIS, PC A03/MF AO1. 

The possibility is discussed of using deep seismic soundi 
(DSS) studies of the upper portions of the mantle (down to a dep 
on the order of 100 km) to determine the structure of the upper 
portion of the Earth mantle. For this purpose, field observations 
should produce a sparse system of travel time curves extending at 
least 500 to 600 km. The use of industrial explosions for this een 
is quite promising. The velocity models of the upper portion o' 
mantle presented, together with data on the distribution of boundary 
velocities at the Moho discontinuity, indicate very papa differ- 
ences in the velocity structure of the upper portion of the mantle for 
different regions. In many regions, it is quite probable that the upper 
portion of the mantle contains low velocity layers of significant 
thickness (on the order of 10 km or more). The probable reason for 
the formation of low velocity and high pines layers in the upper 
portion of the mantle is apparently a change in the material composi- 
tion of the rock. 


GEOPHYSICAL SURVEY METHODS 


46715 Resistivity probing of a exponential” earth with a homo- 
geneous overburden. Stoyer, C.H.; Wait, J.R. (Univ. of Colorado, 
Boulder ). Geoexploration; 15: No. 1, 11-18(Jan 1977). 

A method is derived for computing the normalized apparent 
resistivity of an earth having the electrical conductivity sigma = 
sigma; for depth z less than d, and sigma = c sigma; expjA(z-d)]} for 
depth z greater than d. Integral expressions are derived for the 
potential due to a point direct current source on the surface, and for 
the apparent resistivity as given for two common four-electrode 
configurations. These reduce to closed form expressions for d = 0. 
In each case, the electrodes are located in a straight line with i 
a. Sounding curves are dependent on the three parameters Ba, 
and c. These are presented for unit contrast and various values of 
a, and are plotted versus Ba. The results are relevant to determin- 
ing the subsurface conductivity structure from surface based mea- 
surements. Possible applications are to remote-sensing of coal seams 
and to permafrost layers in the earth. 


46716 Model studies of the VLF-EM method of geophysical 
prospecting. Coney, D.P. (Univ. of Leeds, Eng.). Geoexploration; 15: 
No. 1, 19-35(Jan 1977). 


the VLF-EM method, bed on the principle ofthe Geonics 
model the VLF-EM method, based on the principle of the Geonics 


EM-16. Results are given for simple situations of conductors em- 
laced in a non-conducting medium (air), the parameters varied 
g depth to top, conductivity and dip. The effects of conducting 
ouliaiion are also illustrated. Various aspects of interpretation are 
pater and it is shown that little, if any, quantitative interpretation 
can be carried out. 


46717 Short note about a fieldtest with an electromagnetic fre- 
quency sounding instrument. Biewinga, D.T. (Delft Univ. of Tech., 
ee Geoexploration; 15: No. 1, 57-64(Jan 1977). 

is given the and restrictions that 
occurred at the of a simple geo! problem with the 
help = electromagnetic frequency 


the horizontal coils 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 45182 


— (SAND—76-0279) Compression wave studies in Solenho- 
Schuler, K.W.; Grady, D.E. (Sandia Labs., Albuquer- 
N.Mex. (USA)). May ‘1977. Contract EY-76-C-04-0789. 56p. 
. NTIS, PC A04/MF AO1. 

Dynamic compression wave studies have been conducted on 
Solenhofen limestone in the stress range of 0 to 3.0 GPa. Plate 
_— techniques were used to provide a transient stress input and 
use reflector laser interferometry was used to study the evolution 
of these pulses through various thicknesses of limestone. Both the 
loading and unloading stress-strain response was determined from 
the measured particle velocity profiles. A dynamic yield stress of 
0.67 +- .05 GPa was observed which is consistent with static failure 
envelope data. However, there is a marked difference between the 
dynamic and hydrostatic stress-strain curves at stress levels where 
the calcite I yields II yields III phase transitions occur. It appears 
that the phase transitions which occur during shock wave loading do 
not take the material fully into the high pressure phase but instead 

reach a metastable mixed phase condition. 


46719 Laboratory investigation of fracture initiation pressure and 
orientation. Medlin, W.L.; Masse, L. Dallas; American Institute of 
Mining, Metallurgical, and Petroleum Engineers (1976). 24p. 
(CONF-761008—36). 

From 51. annua! meeting of the Society of Petroleum Engi- 
conte _ Orleans, Louisiana, United States of America (USA) (3 

1976). 

The mechanics of hydraulic fracture initiation has been inves- 
tigated in a combined experimental-theoretical study. Theory was 
developed assuming poro-elastic behavior. Experiments were con- 
ducted with 4-inch diameter cores containing spherical and cylindri- 
cal cavities and loaded in a triaxial cell under variable confining 
pressure, end load and pore pressure. Experimental results agreed 
with theory for nonpenetrating frac fluid over limited ranges of 
hydrostatic confining stresses for four kinds of rock. With penetrat- 
ing frac fluids the theory was only partially confirmed. Under non- 
hydrostatic stress conditions, reproducibility of measurements was 
too poor to evaluate the theory. Fracture orientation was controlled 
predominantly by stress conditions and cavity geometry. Notching 
of cylindrical cavities gave failure through notch extension only if 
the notch depth exceeded the value predicted approximately by a 
simple Griffith theory equation. Field applications of all results are 
discussed. 


46720 Determination of petrophysical properties by stereological 
techniques. Perez-Rosales, C.; Martinez de la Rosa, J.J. Dallas; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers (1976). 8p. (CONF-761008—153). 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

Stereology has been defined as the study of microscopic 
three-dimensional systems, based on the analysis of two-dimensional 
sections. This paper describes a stereological technique for the 
quantitative evaluation of physical —— of sedimentary rocks, 
such as porosity, specific surface, tion resistivity factor, and 
permeability. In most cases, the results obtained by sould tr 
procedures show a fairly good agreement with those obtained b 
conventional methods. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 46203, 46300 
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46721 (COO—3565-08) Marine 


. Final report. 
Watson, S.W. (Woods Hole Oceano; hic Institution, Mass. 


grap 
(USA)). 1977. Contract EY-76-S-02-3565. 47p. Dep. NTIS, PC A03/ 
MF AOI. 


Progress is reported on microbial investigations in the marine 
environment with emphasis on the role of bacteria in the nitrogen 
cycle, specifically concentrating on the organisms responsible for 
microbiological oxidation of ammonia to nitrite and nitrite to nitrate. 
The distribution rates of in situ reactions, fine structure and bio- 
chemical properties of these organisms were detailed. Rates of urea, 
acetate, and glucose decomposition in both inshore and offshore 
waters were determined using labelled compounds and the signifi- 
cance of these degradations in the hydrosphere was examined. A 
new test for the determination of bacterial biomass was developed 
and using this test in conjunction with more standard techniques it 
was demonstrated that bacteria comprised up to 50 percent of the 
total biomass in the oceans. 


46722 (RLO—2231-T1-7) Studies on the concentrations of iron- 
55 in South Pacific Ocean water and marine and in the 
Columbia River. Progress report, 1 April 1975—31 March 1976. 
Jennings, C.D. (Oregon Coll. of Education, Monmouth (USA)). 
1976. Contract EY-76-S-06-2231. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is reported on studies of the distribution of iron-55 in 
the marine environment. Direct measurements of iron-55 in seawater 
and in zooplankton showed that marine organisms concentrate iron- 
55 in preference to stable iron. Measurements of iron-55 in Pacific 
sediments gave us an indication of the amount of iron-55 getting 
through the water column. Measurements in organisms from differ- 
ent depths in the ocean and the measurements in sediments give us a 
clearer picture of the rate of vertical transport in the ocean. It is also 
quite clear that the iron-55 in sediments in the equatorial Pacific are 
concentrated in a very thin surface layer because samples more than 
a centimeter below the surface were below detectable limits, where- 
as most surface samples had detectable amounts of iron-55. A series 
of treatments of Columbia River sediments with hydrochloric acid 
of strengths 0.1 M, 0.25 M, 1.4 M, 6 M and boiling 6 M respectively, 
showed that decreasing specific activity results in each subsequent 
treatment, indicating that the iron-55 can be leached more easily 
than stable iron. This observation provides some clues to what may 
be happening to particles in seawater. Organisms may remove from 
particles the more easily removable iron-55 55 of higher specific activ- 
ity, leaving behind particles with a lower specific activity. 


46723 (SAND—77-0653) Outer continental shelf program. First 
quarterly report, January 1—March 31, 1977. Denton, D.H. (ed.). 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1977. Contract 
EY-76-C-04-0789. 24p. Dep. NTIS, PC A02/MF AO1. 

Development work was done on a long-life, self-contained 
ocean bottom instrumentation and seismic measurement system. The 
underwater-acoustic-data-link tests were conducted at Elephant 
Butte Lake in southern New Mexico during 31 January through 3 
February 1977. These tests were successful in demonstrating a hi, 
data-rate acoustic transmission technique for transmission of digital 
data within acceptable performance specifications. The principal 
objective of the test was to evaluate several concepts which, when 
combined, should provide a reliable two-way digital data link be- 
tween underwater instrumentation systems and surface receiving/ 
recording stations. Digital data was transmitted at rates in excess of 
2500 bits per second (bps) with bit/error rates less than one in one 
thousand. Development is in progress on a prototype sediment 
instrumentation package incorporating an acoustic data-transmission 
link and a limited set of basic sensors for operational testing in the 
Gulf of Mexico in July 1977. The Sandia instrumentation, data 
collection and transmission system for SEASWAB II has been 
operational since December 2, 1976. The Sandia accelerometer for 
bottom motion detection is transmitting motion measurements con- 
tinually and analysis of data has begun at A and M. Underwater tests 
of the deployment of the MSP data transmission cable were success- 
fully conducted in the Sandia hydroballistic facility in January. The 
new technique involves use of a high-melting-temperature wax as 
potting material in the cable spool. Design layout is complete on the 
4” MSP-III vehicle. This vehicle is designed for additional penetra- 
tion depths to improve sediment evaluations and instrument implan- 
tation in the ocean bottom. 


46724 (SRO—902-2) Continental shelf processes affecting the 
oceanography of the South Atlantic Bight. report. Pietrafesa, 
L.J.; D'Amato, R. (North Carolina State Univ., Raleigh (USA). 
Dept. of Geosciences). Mar 1977. Contrect EY-76-S-09-0902. 47 Pp: 
Dep. NTIS, PC A03/MF AO1. 

Results are reported from studies on the physical and dynami- 
cal processes controlling and affecting the distribution of phyto- 
plankton nutrients on the continental shelf in the South Atlantic 
Bight off the coast of North Carolina, South Carolina, Georgia, and 
Florida. The initial objectives were to determine the short term, i.e., 
2 to 10 days and longer term flux of nutrients onto the continental 
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shelf. This is clearly related to the more general problem of com- 
bined physical and biogenic control of phytoplankton nutrients. 


46725 (SRO—902-3) Onslow Bay physical/dynamical experi- 
ments, Summer—Fall, 1975. Data report. Pietrafesa, L.J.; Brooks, 
D.A.; D'Amato, R.; Atkinson, L.P. (North Carolina State Univ., 
Raleigh (USA). Center for Marine and Coastal Studies). Mar 1977. 
Contract EY-76-S-09-0902. 152p. Dep. NTIS, PC A08/MF AOl. 

The objectives of this data report are to provide a commen- 
tary on the logistics and methodology of, and also to serve as a 
documentation of, the experimental and observational data sets ob- 
tained during the summer and fall and winter of 1975. Beyond the 
inclusion of the reduced, i.e., computer processed and filtered, data, 
no interpretation is provided. It is anticipated that this report will 
serve as an effective guidebook for future field programs. This 
report includes data from four cruises (two deployment, two retriev- 
al) of the R/V Advance II during the summer through fall/winter, 
1975. Data were collected relevant to the continental shelf processes 
affecting the oceanography of the South Atlantic Bight. The imme- 
diate problems being addressed were those of understanding the 
processes by which nutrients are transported onto the North Caroli- 
na Shelf from offshore and to establish possible transport pathways 
for effluents discharged into North Carolina coastal waters. 


46726 (SRO—902-4) Mathematical model of nutrient distribu- 
tion in coastal waters. Hofmann, E.E.; Pietrafesa, L.J.; Atkinson, 
L.P.; Paffenhoefer, G.A.; Dunstan, W.M. (North Carolina State 
Univ., Raleigh (USA). Center for Marine and Coastal Studies). Feb 
1977. Contract EY-76-S-09-0902. 107p. Dep. NTIS, PC A06/MF 
AOl. 

An approach to biological modelling involving the use of 
separation transformation theory has been developed. By use of the 
theory, it is possible to reduce the number of independent variables 
in the system. The original four dimensional system (x, y, z, t) can be 
reduced to a vertical plane conceptual model by assuming along 
isobath homogeneity in the flow field as a partial function of the 
baroclinic flow field. Both temporally dependent and independent 
nitrate concentration equations are then obtained and solved by 
conventional approximation methods. This technique has applicabil- 
ity to ecological modelling and results obtained by its use show good 
agreement with field data. Parameterization of the physical processes 
shows horizontal diffusion and advection to be the important forces 
in the system. Scaling of biological dynamics show nutrient uptake 
by phytoplankton and detrital decomposition to be the most impor- 
tant biological factors in the system. This technique permits the 
testing of various hypotheses with a minimum amount of computer 
time. Applications in studies on the continental shelf processes 
affecting the oceanography of the South Atlantic Bight, with empha- 
sis on nitrogen cycling in coastal waters of Onslow Bay, North 
Carolina, are described. 
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46727 (N—77-11946) Neutrino astrophysics. Berezinskiy, V.S.; 
Zatsepin, G.T. Translated from Nov. Zhizni, Nauke, Tekh., Ser. 
Kosmonavt., Astron.; No. 4, 1-64(1975). 87p. (NASA-TT-F—17249). 
NTIS, PC A05/MF AO1 

A description of the contemporary state of neutrino astro- 
physics, the science of neutrino emission of stars and of the universe, 
the role of the neutrino in their evolution is given. New properties of 
the neutrino that can be identified from astrophysical observations 
are examined. Particular attention is paid to the problem of solar 
neutrinos. 


46728 Preliminary sky map of brief x-ray transients. Belian, 
R.D.; Conner, J.P.; Evans, W.D. (Loa Alamos Scientific Lab., NM). 
Astrophys. J.; 207: L33-L36(1 Jul 1976). 

Sky maps of over 1,000 brief x-ray transients or flares ob- 
served io the Vela 5A and 5B satellites are presented. These results 
are published in preliminary form as a possible aid for planning the 
observational programs of currently operating x-ray satellites. 


46729 Possibility of explosive helium burning in low-mass stars. 
Ergma, E V. (Astronomical Council, USSR Academy of Sciences, 
— Sov. Astron. Lett. (Engl. Transl.); 2: No. 6, 216-218(Nov 

A simplified calculation is performed for the evolution of an 
accreting helium dwarf. If M<10~* M/sub sun//yr, the density at 
which helium burning sets in will exceed 107 g/cm*. At such high 
densities the helium- process may be explosive in character. 
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46730 Role of the HD molecule in the development of primordial 
condensations. Varshalovich, D.A.; Khersonskii, V.K. (Ioffe Physics 
and Technology Institute, USSR Academy of Sciences, Leningrad). 
Sov. Astron. Lett. (Engl. Transl.); 2: No. 6, 227-228(Nov 1976). 
The cooling function of HD molecules is calculated for 
a conditions in primordial gas condensations. The HD mole- 
will evidently be the a constituent responsible for heat 
dissipation during the initial contraction phase when first-generation 
stars are formed. 


46731 Gravitational contraction of cold interstellar clouds with a 
magnetic field. Zasov, A.V. (Shternberg Astronomical Institute, 
— Sov. Astron. AJ (Engl. Transl.); 2: No. 6, 664-666(Nov 

A simplified model for the isothermal gravitational contrac- 
tion of a gas cloud with a magnetic field is considered. — 
reaching a state of centrifugal equilibrium, the cloud will 
angular momentum and gradually contract to a density rho/sub D/ 
at which diffusion of the magnetic field through the gas becomes 
important. Subsequently the cloud will contract to a disk until 
condensations are formed whose mass is of the order of stellar 
masses. The contraction will take approximately-less-than10’ yr if 
the cloud initially has a very small angular momentum, or if the 
medium in which the cloud was formed has a density approximately- 
greater-than1G~”° g/cm*. Otherwise the condensation of gas into 
stars may take tens of millions of years because of the inefficient 
braking of the rotation of the cloud a the magnetic field. 


46732 Degenerate equilibrium stellar configurations with 
frozen-in magnetic field. Shul’'man, G.A. 
Theoretical Physics, Brest Teachers’ College, Belorussian SSR). Sov. 
Astron. AJ (Engl. Transl.); 2: No. 6, 689-692(Nov 1976). 

If a magnetic white dwarf is formed from a ic main- 
sequence star with conservation of magnetic flux as star con- 
tracts, its parameters should differ little from those of a white dwarf 
with no magnetic field. However, if the strength of the frozen-in 
field approaches the limit of stability of the star with respect to 
dynamical equilibrium, the mass and radius of the stable degenerate 
configuration should be appreciably larger. 


46733 Stimulated transitions between highly excited levels in an 
external radiation field, and the anomalous decrement. 


Balmer 
man, I.L.; Livshits, M.A. (Lebedev Physics Institute, USSR Acade- 


my of Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 2: No. 6, 
695-698(Nov 1976). 
The problem of the population of high-excitation levels for 
ae in an external Planck radiation field is considered. The diffu- 
sion approximation is adopted, and the degree of ionization is as- 
sumed much higher than for thermodynamic equilibrium. A possible 
explanation is offered for the anomalous Balmer decrements in solar 


46734 Cosmic objects and elementary particles. Rozental’, I.L. 
(Institute of Cosmic Research, USSR, Academy of Sciences). Sov. 
Phys. - Usp. (Engl. Transl.); 20: No. 2, 167-173(Feb 1977). 

A study is made of the connection between the parameters of 
elementary particles (mass and “size’) and the characteristics of 
stars—red dwarfs, stars of the main sequence, white dwarfs, and 
—. An elementary theory of the emission of black holes, in the 
ramework of which the main features of this process are deduced, is 
presented in the paper. An empirical numerical sequence that relates 
the nucleon mass and the universal constants G, h, and c to the 
masses of various cosmic objects is given. There are five tables and 
one illustration. 


46735 Light cUrves of W ursae Majoris stars. Anderson, L.; 
Shu, F.H. (Astronomy Department, University of California, Bere- 
keley). Astrophys. J.; 214: No. 3, 798-808(15 Jun 1977). 

We develop a physical theory for the light curves of contact 
binaries based on the assumption that the dynamical time scale is 
very short in comparison with the thermal time scale at the base of 
the common envelope. In contrast with the case for common radia- 
tive envelopes, the flux distribution in common convective enve- 

does not exhibit any effect of gravity brightening. Combined 
with a unified treatment of reflection and limb darkening, this result 
produces W-type light curves for W UMa stars of spectral type later 
than FS if the orbit is inclined by less than approximately 70degree— 
90degree. The sign of the effect is in rough accord with the observa- 
tions, but some discrepancy remains concerning the magnitude of the 
effect. We speculate that the interaction between rapid rotation and 
convection may contribute to the remaining 'y; it may also 
produce the asymmetry and time variability which are observed in 
some light curves. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


46736 (N—77-11935) Spectra of Her X-1 near a turn-on in the 
35-day cycle. Becker, R.H.; Boldt, E.A.; Holt, S.S.; Pravdo, S.H.; 
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Rothschild, R.E. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Oct 1976. 
Contract NGR-21-002-316. 18p. (NASA-TM-X—71213; X—661-76- 
217). NTIS, PC A02/MF AO1. 

Submitted for Publication. 

X-ray spectra for Her X-l are —— for times before, 
during, and after a turn-on in the 35 day on-off cycle, as well as 
during an anomalous dip in the X-ray intensity. All four tra are 
well represented by a power law of number index approximately .9 
with a high energy cutoff near 20 keV. However, the column 
density of cold matter along the line of sight as estimated by the low 
energy cutoff varies substantially among the four intervals. The low 
level flux present prior to turn-on does not pulse and shows very 
little low energy absorption, in contrast to the X-rays observed 
during the turn-on and the anomalous dip. It seems likely that the 
Canas flux is composed of X-rays scattered into the line of sight 

material away from the accretion disk. 


46737 (N—77-13960) Recurrent x-ray outbursts from Aquila X- 
1. Kaluzienski, L.J.; Holt, S.S.; Boldt, “EA: Serlemitsos, P.J. (Na- 
tional Aeronautics and S Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Dec 1976. 12p. (NASA-TM- 
X—71236; X—661-76-260). NTIS, PC A02/MF 

Submitted for Publication. 

Aquila X-1 observations by the All Sky Monitor on Ariel 5 
are presented. Data are compared with those obtained by rocket 
survey, and by the Uhuru, OSO 7, and OAO 3 satellites. The 
variability of brightness is discussed as a connection between dwarf 
novae and long-term transient X-ray sources. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 46727, 46755 


46738 (AD-A—035617) Reverse current in solar flares. Knight, 
J.W.; Sturrock, P.A. (Stanford Univ., Calif. (USA). Inst. for Plasma 
Research). Dec 1976. Contract N00014-75-C-0673. 25p. (SU-IPR— 
678). NTIS, PC A02/MF AOl1. 

The authors examine the proposal that impulsive x-ray bursts 
are produced by high-energy electrons streaming from the corona to 
the chromosphere. The authors find that the currents associated with 
these streams are so high that either the streams do not exist or their 
current is neutralized by a reverse current. Analysis of a simple 
model indicates that the primary electron stream leads to the devel- 
opment of an electric field in the ambient corona which (a) deceler- 
ates the primary beam and (b) produces a neutralizing reverse 
current. It appears that, in some circumstances, this electric field 
could prevent the primary beam from reaching the chromosphere. In 
any case, the electric field acts as an energy exchange mechanism, 
extracting kinetic energy from the primary beam and using it to heat 
the ambient plasma. This heating is typically so rapid that it must be 
expected to have important dynamical consequences. 


46739 (AD-A—035775) Thermal instability in post-flare plas- 
mas. Technical report. Antiochos, S.K. (Stanford Univ., Calif. 
(USA). Inst. for Plasma Research). Dec 1976. Contract N00014-75- 
C-0673. 121p. (SU-IPR—679). NTIS, PC A06/MF AO1. 
Satellite x-ray observations indicate that most solar flares 
uce a hot, dense plasma high up in the sun’s corona. It is 
lieved that this gas originates from lower regions of the atmo- 
sphere, specifically the chromosphere, where it is heated by a flare 
and evaporated into the corona. Optical observations have shown 
that the post-flare plasma does not cool uniformly, rather, small cold 
condensations form at the top of magnetic field arches while the bulk 
of the plasma remains at high temperature. Loop Prominence Sys- 
tems are an example of this phenomenon. Dynamical processes 
connected with the flare event have been proposed as a mechanism 
for these types of active prominences. This report investigates the 
cooling of post-flare plasmas, and attempts to explain the formation 
of loop prominences as due to a thermal instability. At certain 
temperatures the solar plasma is known to be unstable to thermal 
perturbations because the radiation losses of this gas increase with 
decreasing temperature. A one-dimensional model is developed for 
active loop prominences. Magnetic fields present in post-flare re- 
gions are strong enough to dominate the plasma; hence, only motion 
and heat fluxes — to the field need to be considered. The 
relevant size scales and time scales are such that single-fluid MHD 
equations are valid. The model includes the effects of gravity, the 
geometry of the field and conduction losses to the chromosphere. A 
computer code for the solution of our set of equations has been 
contructed. From the results it is concluded that the non-uniform 
cooling of the postflare corona can be understood as a direct 
consequence of the a and density dependence of the 
radiative losses from a high-temperature solar plasma. 


-13950) Effects of stream-associated fluctuations 
radial variation of average Goldstein, 
BE: olin, J.R. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 


4842 ERDA ENERGY RESEARCH ABSTRACTS 


1976. Contract NAS7-100. 52p. (NASA-CR—149316). NTIS, PC 
A04/MF AO1. 

The effects of nonlinear fluctuations due to solar wind 
streams upon radial gradients of average solar wind ters are 
computed, using a numerical MHD model for both spherically 
symmetric time dependent and corotating equatorial flow approxi- 
mations. Significant effects of correlations are found between fluctu- 
ations upon the gradients of azimuthal magnetic fields, radial veloc- 
ity, density and azimuthal velocity. Between 400 to 900 solar radii 
stream interactions have transferred the major portion of the angular 
momentum flux to the magnetic field; at even greater distances the 
plasma again carries the bulk of the ‘angular momentum flux. The 
average azimuthal component of the magnetic field may decrease as 
much as 10% faster than the Archimedean spiral out to 6 AU due to 
stream interactions, but this result is dependent upon inner boundary 
conditions. 


46741 (PB—264163) Solar—geophysical data number 388. Part 
I. Prompt reports. Data for November 1976—October 1976. Leighton, 
H.I. (National Geophysical and Solar-Terrestrial Data Center, Boul- 
der, Colo. (USA)). Dec 1976. 121p. (SGD—388-Pt-1). NTIS, PC 
A06/MF AO1. 

See also report dated Nov 76, PB-263008 and PB-264164. 

This prompt report provides November 1976 and October 
1976 data on: alert periods, daily solar indices, solar flares, solar 
radio waves, solar wind measurements, spacecraft observations, solar 
X-ray radiation, coronal holes for November. It also provides data 
on daily solar activity center, sudden ionospheric disturbances, solar 
radio waves, cosmic rays, geomagnetic indices and radio propaga- 
tion indices for October. 


46742 (PB—264164) Solar—geophysical data number 388. Part 
II. Comprehensive reports. Data for June 1976—May 1976 and mis- 
cellanea. Leighton, H.I. (National Geophysical and Solar-Terrestrial 
Data Center, Boulder, Colo. (USA)). Dec 1976. 35p. (SGD—388-Pt- 
2). NTIS, PC A03/MF AO1. 

- See also report dated Nov 1976, PB—263007 and PB— 
264163. 


This comprehensive report for June 1976, May 1976 and 
Miscellanea provides data on solar flares, solar radio waves, abbrevi- 
ated calendar record, regional flare index, and a synoptic chart. 


46743 (UCRL—78911) Photodissociation rate calculations. 
Luther, F.M.; Wuebbles, D.J.- (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1976. Contract W-7405-ENG-48. 
33p. (CONF-770131—1). Dep. NTIS, PC A03/MF AOI. 

From NASA workshop on CFM assessment; Washington, 
District of Columbia, United States of America (USA) (10 Jan 1977). 

The effect of including multiple scattering effects in a strato- 
spheric model for computing solar fluxes and photodissociation rates 
is discussed. It is found that multiple scattering significantly affects 
photodissociation rates and also model sensitivity to various pertur- 
bations depending upon model chemistry, solar zenith angle, and 
surface albedo. Reaction rates are tabulated, and various parameters 
and variables are graphed. 6 references. (JFP) 


46744 (N—77-11954) Nuclear reactions on the Sun. Kocharov, 
G.Y. Translated from Nov. Zhizni, Nauke, Tekh., Ser. Kosmonavt., 
— 1-64(1976). 46p. (NASA-TT-F—17267). NTIS, PC A03/MF 


Theories, hypotheses, and the results of experiments con- 
cerned with efforts to identify the mechanisms of solar nuclear 
reactions and explain them are discussed. Current hypotheses are 
critically evaluated, and current planning and implementation of 
further experiments are described. 


46745 Fine structure in the spectrum of the S component of solar 
radio emission at 4.5—7 GHz. Kaverin, N.S.; Kobrin, M.M.; Kor- 
shunov, A.I.; Tikhomirov, V.A.; Tikhomirov, Y.V. (Gor’kii Radio- 
physics Institute). Sov. Astron. Lett. (Engl. Transl.); 2: No. 6, 229- 
230(Nov 1976). 

Spectral structures of scale Av/vl, Av/v0.1, and Av/v<0.1 
have been identified in the S component of solar radio emission in 
the 4.5—7.0 GHz frequency range. Their amplitude is typically 
several percent of the radiation of the quiet sun. These structures 
accompany the development of active regions. A possible explana- 
- in terms of the gyroresonance absorption mechanism is suggest- 


46746 Relation between the number of solar particles 

and those into the in medium. Kuz- 
hevskii, B.M. (Scientific Research Institute of Nuclear Physics, 
Moscow University). Sov. Astron. Lett. (Engl. Transl.); 2: No. 6, 230- 
231(Nov 1976). 

Observational evidence for the y-ray lines and proton flux 
during the flare of August 4, 1972 implies that the number of high- 
energy particles escaping into interplanetary space and the number 
settling onto the sun are of the same order of magnitude. 
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by with random phases 

. Petrukhin, N.S.; Fainshtein, S.M. (A. A. 

Zhdanov Gor'kii Polytechnic Institute). Sov. Astron. AJ (Engl. 
Transl.); 2: No. 6, 713-714(Nov 1976). 

The problem of the excitation of sound by Alfven waves 
meeting in the solar plasma is discussed. Kinetic equations for the 
interacting waves are derived and analyzed on the assumption that 
the Alfven waves have random phases. Estimates are given which 
show the possibility of the generation of LF-pulsations in the solar 
atmosphere. 


46748 Mechanism of of mass from the sun in transient 

Uralov,* A.M.; Kasinskii, V.V. (Siberian Institute of 
Terrestrial Magnetism, the Ionosphere, and Radio-Wave Propaga- 
tion, Siberian Branch, USSR Academy of Sciences). Sov. Astron. AJ 
(Engl. Transl.); 2: No. 6, 715-718(Nov 1976). 

A mechanism is pro which explains the high-speed 
ejections of mass (10'*—10"* g), transients, which are observed in 
corona [R. H. Munro, J. T. Gosling, E. Hildner, R. M. Mac- 
Queen, A. I. Poland, and C. L. Ross, in: Flare-Related Magnetic 
Field Dynamics, Boulder, Colorado (1974), p. 139]. Transients, 
eruptive prominences, and chromospheric ejections (of the “spray” 
type) are considered as the result of the successive crossing by a 
shock wave of sharply nonuniform discontinuities of the solar atmo- 
sphere: chromosphere-corona, prominence-corona. The calculation 
conducted allows one to interpret the observed properties of tran- 
sients. The case of an ejected prominence is more probable in the 
system under consideration in accordance with the observations of 
the following: E. Stuhlinger, Skylab Results: Review and Outlook, 
Report to C SPAR 18th S. P. Meeting, Varna (1975); R. H. Munro, 
J. T. Gosling, E. Hildner, R. M. MacQueen, A. I. Poland, and C. L. 
Ross, in: Flare-Related Magnetic Field Dynamics, Boulder, Colora- 
do ty P 139; J. T. Gosling, E. Hildner, R. M. M , R.H 
Munro, A I. Poland, and C. L. Ross, Solar Phys. 40, SS C874 J 
T. Gosling, ‘E. Hildner, R. M. MacQueen, R. H. Munro, A 

Poland, and C. L. Ross, J. Geophys. Res. 79, 4581 (1974). 


GALAXIES 


46749 (N—77-11965) The relationship between the galactic 

matter cosmic ray dynamics, and gamma ray production. 

Kniffen, D.A.; Fichtel, C.E.; Thompson, D.J. (National Aeronautics 

and Space Administration, Greenbelt, Md. (USA). Goddard Space 

Flight Center). Nov 1976. 36p. (NASA-TM-X—71224; X—662-76- 
). NTIS, PC A03/MF AO1. 

Submitted for Publication. 

Theoretical considerations and analysis of the results of 
gamma ray astronomy suggest that the galactic cosmic rays are 
dynamically coupled to the intersiellar matter through the magnetic 
fields, and hence the cosmic ray density should be enhanced w 
the matter density is greatest on the scale of galactic arms. This 
concept has been e — in a galactic model — recent 21 cm 
radio observations of the neutral hydrogen and 2.6 mm observations 
of carbon monoxide, which is considered to be a tracer of molecular 
hydrogen. The model assumes the following: (1) cosmic rays are 
galactic and not universal; (2) on the scale of galectic arms, the 
cosmic ray column (surface) density is proportional to the total 
interstellar gas column density; (3) the cosmic ray scale height is 
significantly larger than the scale height of the matter; and (4) ours is 
ph ay d ‘ad characterized by an arm to interarm density ratio of 

ut 3 


46750 (N—77-13935) Fine structure in 3C 120 and 3C 84, 
Hutton, L.K. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Dec 1976. 
ro (NASA-TM-X—71239; X—693-76-268). NTIS, PC A06/MF 
A 


Thesis. Submitted to Maryland Univ., 24 Aug 1976. 

Seven hs of very long baseline radio interferometric 
observations of the Seyfert galaxies 3C 120 and 3C 84, at 3.8-cm 
wavelength using stations at Westford, Massachusetts, Goldstone, 
California, Green Bank, West Virginia, and Onsala, Sweden, have 
been analyzed for source structure. An algorithm for reconstructing 
the brightness distribution of a spatially confined source from fringe 
amplitude and so called closure phase data has been developed and 
successfully applied to artificially generated test data and to data on 
the above mentioned sources. Over the two year time 1 
observation, 3C 120 was observed to consist of a double source 
showing apparent superrelativistic expansion and separation veloci- 
ties. The total flux changes comprising one outburst can be attribut- 
ed to one of these components. 3C 84 showed much slower changes, 
evidently involving flux density changes in individual stationary 
components rather than relative motion. 


46751 (N—77-13959) Astronomical polarization studies at radio 
and infrared wavelengths. Part 2. Far infrared polarization of dust 
clouds. Dennison, B.K. (Cornell Univ., Ithaca, N.Y. (USA)). 1976. 
Contract NGR-33-010-146. Sip. (NASA-CR—149216; CRSR—647- 
PT-2). NTIS, PC A04/MF AO1. 
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Far infrared polarization of dust clouds is examined. The 
recently observed 10 micron polarization of the Orion Nebula and 
the Galactic Center mg that far infrared polarization may be 
found in these objects. Estimates are made o the degree of far 
infrared polarization that may exist in the Orion Nebula. An attempt 
to observe far infrared polarization from the Orion Nebula was 
carried out. 


46752 Diversity of ring galaxies and their origin. Vorontsov- 
Vel'yaminov, B.A. (Shternberg Astronomical Institute, Moscow). 
Sov. Astron. Lett. (Engl. Transl); 2: No. 6, 204-206(Nov 1976). 
The origin of ring galaxies with an off-center nucleus or no 
nucleus but with a companion has been attributed to the broadside 
collision of a pair of galaxies. However, such objects represent only 
ial cases of the — galaxies with central nuclei discovered b 
author in 1960, of transitional forms to ordinary S and S 
ies. Although ring galaxies without a nucleus might be pro- 
uced by catastrophic encounter, for other types of ring galaxies a 
common quiescent genesis is more likely. 


46753 Shock waves in an inhomogeneous medium: Ha emission 
of filaments in old supernova remnants. Lozinskaya, T.A.; Ivanova, 
N.P. (Shternberg Astronomical Institute, Moscow). Sov. Astron. AJ 
(Engl. Transl.); 2: No. 6, 671-675(Nov 1976). 

The interaction between shock waves and i ities in the 
interstellar medium affords a possible mechanism for producing 
optical filaments in decelerated supernova remnants. To test this 
model observationally, the integrated brightness distribution and 
internal velocity dispersion have been investigated for individual 
filaments in Simeiz 147 and VRO 42.05.01. Observations have been 
made in the Ha line with a high-contrast Fabry-Perot interferometer 
and a contact image tube. The velocity of the shock propagated into 
the cloud and experiencing radiative cooling is estimated to be 40— 
100 km/sec for both nebulae. The surface brightness of the "second- 
ary” shock in the Ha line will be independent of the propagation 
velocity. The consistency of these results with the theory is dis- 
cussed. 


46754 Outer layers and dynamics of planetary nebulae. Khro- 
mov, G.S. (Astronomical Council, USSR Academy of Sciences, 
m= Sov. Astron. AJ (Engl. Transl.); 2: No. 6, 679-683(Nov 
1 

Imshennik’s theory of the free isothermal expansion of a gas 


cloud is applied to interpret the structural properties of the outer 


layers of planetary nebulae and their dynamics. The falloff observed 
in the brightness near the outer edge of 10 arbitrarily chosen 
planetaries is well explained by this theory. The age of a named 
nebula can be estimated from the photometric structure of its outer 
zone. Isothermal expansion affords a plausible explanation of all the 
main features of the dynamics of planetary nebulae, with no need to 
resort to further dynamical processes. The faint extended halos 
around the planetaries NGC 6543 and 6826 are investigated, and 
their density and mass are estimated. Such halos find no simple 
explanation in terms of isothermal expansion theory alone. Their 
nature and origin will remain an open question until new observa- 
tional data are obtained. The dynamical situation in the inner zones 
(“holes”) of planetaries will be studied separately. 


COSMOLOGY 


46755 (N—77-13958) Astronomical polarization studies at radio 
and infrared wavelengths. Part 1. Gravitational deflection of 
radiation. Dennison, B.K. (Cornell Univ., Ithaca, N.Y. (USA)). A 
1976. Contract NGR-33-010-146. (NASA-CR—149215; 
CRSR—646-PT-1). NTIS, PC A05/MF 01. 

The gravitational field is probed in a search for polarization 
ager in the light bending. This involves searching for a 
splitting of a source image into orthogonal polarizations as the 
radiation passes through the solar gravitational field. This search was 
carried out using the techniques of very-long- and intermediate 
baseline interferometry, and by seeking a relative phase delay in 
orthogonal polarizations of microwaves passing through the solar 
gravitational field. In this last technique a change in the total 
polarization of the Helios 1 carrier wave was sought as the space- 
craft passed behind the Sun. No polarization splitting was detected. 


46756 (NTIS/PS—77/0116) Cosmology (a bibliography with ab- 
stracts). Report for 1964—Feb 77. Grooms, D.W. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Mar 1977. 134p. 
NTIS NO1/MF AOi. 

Supersedes NTIS/PS—76/0126, and NTIS/PS—75/242. 

Studies of cosmology and vosmological models are cited. The 
origin of the Universe is studied by the aid of nuclear reactions, 
relativity, and astrophysical research. (This updated bibliography 
contains 129 abstracts, 16 of which are new entries to the previous 


edition.) 

46757 Some exact solutions of the Friedmann equations with the 
cosmological term. Kharbediya, L.I. (Tiflis University). Sov. Astron. 
AJ (Engl. Transl.); 2: No. 6, 647-650(Nov 1976). 


cosmological constant A are given for a universe with either a 
dustlike medium or radiation. For t A: and Az models the 
solutions can be expressed in terms of elementary functions, while 
for type Mi, M2, and O; models elliptic functions are necessary. 


PLANETARY PHENOMENA 


46758 (CONF-770322—1) Trace element geochemistry and the 
early lunar differentiation. Jovanovic, S.; Reed, G.W. Jr. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 2Ip. 


Dep. NTIS, PC A02/MF AO1. 
Houston, Texas, United 


From Lunar science conference; 
States of America (USA) (14 Mar 1977). 

Convection cells in the early lunar magma ocean suggest a 
laterally a crust. In general, mineralogy and petrology 
of samples may be relatively insensitive to which cell they evolved 
in since major and minor element concentrations would not be 
as to vary greatly from cell to cell. It is established that, 
although most samples are local material, a few samples are frag- 
ments of projectiles that excavated secondary craters and that they 
are exotic—i.e. originated in different cell—to their present loca- 
tions. Thus caution must be exercised in genetically relating samples 
found at a given site. Ru and Os have been fractionated from one 
another and also partitioned in the stratigraphic column resulting 
from the differentiation of the early lunar magma ocean. Lithic 
breccias contain two types of fractionated Ru-Os which appear to be 
related to near-surface crustal stratigraphy. Basalts contain fraction- 
ated Ru-Os which is correlated with their depths of origin. These are 
based on the ages of extrusion which are time related to the depths at 
which melting occurred. 


46759 (CONF-770322—2) Volatile metal deposits on lunar soils: 
relation to volcanism. Reed, G.W. Jr.; Allen, R.O. Jr.; Jovanovic, S. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 28p. Dep. NTIS, PC A03/MF AOI. 

From Lunar science conference; Houston, Texas, United 
States of America (USA) (14 Mar 1977). 

Parallel leaching and volatilization experiments conducted on 
lunar samples and similar experiments on sphalerite do not supply 
the information needed to resolve the question of the chemical 
nature of 7*Pb, Zn, Bi and TI deposits on lunar soil surfaces. It is 
proposed that in Apollo 17 mare and terra soils and fractions of 

Pb, Zn and TI that are insoluble under mild, hot pH 5 HNOs, 
leaching conditions and involatile at 600°C were originally surface 
deposits which became immobilized by migration into the silicate 
substrate or by chemisorption. Only Bi is predominantly indigenous. 
The implication is also that the soils over their respective times of 
evolution were exposed to heavy metal vapors or that an episodic 
exposure occurred after they had evolved. A sequence of events is 
eo to account for orange 74220 and black 74001 

va fountaining and for soil 74241 as tephra from an explosive 
volcanic eruption. 


46760 (N—77-11944) Observations at the planet Mercury by the 

plasma electron experiment, Mariner 10. Ogilvie, K.W.; Scudder, 

J.D.; Vasyliunas, V.M.; Hartle, R.E.; Siscoe, G.L. (National Aero- 

nautics and Space Administration, Greenbelt, Md. (USA). Goddard 

re Flight Center). Sep 1976. 64p. (NASA-TM-X—71210; X— 
2-76-223). NTIS, PC A04/MF 

Submitted for Publication. 

Plasma electron observations made onboard Mariner 10 are 
reported. Three encounters with the planet Mercury show that the 
planet interacts with the solar wind to form a bow shock and a 
permanent magnetosphere. The observations provide a determina- 
tion of the dimensions and properties of the magnetosphere, indepen- 
dently of and in general agreement with magnetometer observations. 
The a of Mercury appears to be similar in shape to that 
of the h but much smaller in relation to the size of the planet. 
Electron populations similar to those found in the Earth’s magneto- 
tail, within the plasma sheet and adjacent regions, were observed at 
Mercury; both their spatial location and the electron energy spectra 
within them bear qualitative and quantitative resemblance to corre- 
sponding observations at the Earth. The magnetosphere of Mercury 
resembles to a marked degree a reduced version of that of the Earth, 
with no significant differences of structure. 


46761 (N—77-11947) Radio observations of interplanetary mag- 
netic field structures out of the ecliptic. Fitzenreiter, R.J.; Fainberg, 
J.; Weber, R.R.; Alvarez, H.; Haddock, F.T. (National Aeronautics 
and Space Administration, Greenbelt, Md. (USA). Goddard Space 

ight Center). Nov 1976. 16p. (NASA-TM-X—71223; X—692-76- 
244). NTIS, PC A02/MF AOl. 

Submitted for Publication. 

New observations of the out-of-the ecliptic trajectories of 
type 3 solar radio bursts have been obtained from simultaneous 
direction finding measurements on two independent satellite experi- 
ments, IMP-6 with spin plane in the ecliptic, and RAE-2 with spin 
plane normal to the ecliptic. Burst exciter trajectories were observed 
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which originated at the active region and then crossed the ecliptic 
plane at about 0.8 AU. A considerable large scale north-south 
component of the interplanetary magnetic field is followed by the 
exciters. The apparent north-south and east-west angular source sizes 
observed by the two spacecraft are approximately equal, and range 
from 25 deg at 600 kHz to 110 deg at 80 kHz. 


ATMOSPHERIC PHYSICS 
REFER ALSO TO CITATION(S) 46743 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 46184 


46762 (AD-A—035502) Computational study of 

frequency ducting. Toman, K.; Miller, D.C. (Rome Air 
Development Center, Griffiss AFB, N.Y. (USA)). Nov 1976. 21p. 
(RADC-TR—76-359). NTIS, PC A02/MF AOl1. 

The propagation of high-frequency (HF) signals over long 
distances by way of ionospheric channels is studied by computing 
ray trajectories in numerically specified ionospheres without mag- 
netic field. Horizontal ionization gradients are introduced to provide 
favorable conditions for the injection rays from the ground into 
elevated ionospheric ducts. Electron density height distributions 
with and without ionization valleys are considered. The ducting 
efficiency, expressed in terms of the product of frequency- and 
launch elevation-angle interval for trapped rays, is controlled by 
negative horizontal ionization gradients for successful injection of 
rays and by the shape of the electron density height profile and its 
change with distance. Long-range ionospheric ducting of HF rays 
does not require but is facilitated by the continued presence of an 
ionization valley in the plane of the ray trajectory. 


46763 (AD-A—035940) The ionospheric F-region near 60 deg 
magnetic latitude: monthly mean behavior and substorm effects during 
winter nights. Annual report 1 Sep 1975—31 Aug 1976. Mendillo, M.; 
Buonsanto, M. (Boston Univ., Mass. (USA). Dept. of Astronomy). 
Sep 1976. Contract F19628-75-C-0044. 169p. NTIS, PC A08/MF 
AOl. 


The aim of the study is to provide the first detailed look at the 
morphology of the ionospheric F-region near a geomagnetic latitude 
of 60 degrees. This region is of considerable interest because it lies at 
the base of the geomagnetic field line which forms the average 
boundary of the plasmasphere, the geomagnetic field-aligned enve- 
lope of co-rotating plasma which extends to approximately four 


earth radii in the equatorial plane (L = 4). The observational 

eters used in this study monitor two different aspects of the 
ionosphere’s vertical electron concentration profile, Ne(h). The ion- 
ospheric total electron content (TEC) is the total number of elec- 
trons in a vertical column of unit cross sectional area extending 
through the ionosphere. It is obtained by measuring the amount of 
Faraday rotation a plane polarized wave experiences in traveling 
from a satellite-borne radio beacon to a ground receiving station. 
The peak value of the electron concentration’s vertical profile, 
denoted Nmax, is obtained from ground-based ionosonde measure- 
ments of the ionosphere’s critical (or vertical penetration) frequency. 
The ratio of TEC/Nmax is called the ionospheric equivalent slab 
thickness, a first-order measure of the shape of the Ne(h) profile. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 46741, 46800 


46764 (AD-A—033542) Plasma convection in the tail of a rotat- 
ing p! magnet . Interim report. Schulz, M. (A 
oy E] Segundo, Calif. (USA). Ivan A. Getting Labs.). 9 Nov 
1976. Contract F04701-76-C-0077. 24p. NTIS, PC A02/MF AOl. 
Analytical solutions are obtained for the equipotential (E X 
B) drift trajectories in a certain simplified (but non-dipolar) magne- 
tospheric model. The required superposition of corotation and con- 
vection electric fields in the tail leads to drift paths that are concave 
relative to the earth’s dawn meridian. The present model is equally 
applicable to other planetary magnetospheres having known param- 
eters. For example, the larger magnetic moment and angular veloc- 
ity of Jupiter lead to closed equipotential trajectories that lie entirely 
within the zenomagnetic tail, and thus preclude the adiabatic access 
of solar-wind plasma to the interior of Jupiter's magnetic tail. 


46765 Strong Langmuir turbulence in the earth's magnetosphere 
as a source of kilometer radio emission. Galeev, A.A; 
Krasnosel'skikh, V.V. (Institute of S Research, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 10, 515- 
517(20 Nov 1976). 

The source of the earth's radio emission is taken in this paper 
to be the strong Langmuir turbulence excited by a beam of electrons 
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reradiation of their energy at double plasma frequency. The 
obtained efficiency of this conversion is capable of ensuring an 
observable effectiveness of the radiation. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 46800 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 46013 


46766 (AD-A—035607) E-beam benchmark calculations. Prob- 
lem No. 1. Topical report. Harvey, J.; Katz, I.; Wilson, A. (Systems, 
Science and Software, La Jolla, Calif. (USA)). Apr 1976. Contract 
ee 74p. (SSS-R—76-2898). NTIS, PC A04/MF 
The transport of a large area electron beam in a cylindrical 

tank is analyzed using the 2-D FRED/EM and GFRED particle 
codes. Calculations were performed under both vacuum and non- 
zero density conditions using prescribed injected electron energies 
and current pulses. The results illustrate, dynamically, the effects of 
-charge limiting and neutralization by the gas background. At 

the highest pressures examined, a collective instability develops. 


46767 Sputtering of thin films in an ion microprobe. Hofer, 
W.O.; Liebl, H. (Max-Planck-Institut fuer Plasmaphysik, Munich). 
pp 659-664 of In Ion beam surface layer analysis. Vol. 2. Meyer, O. 
(ed.). New York; Plenum Publishing Corp. (1976). 

The method of measuring sputtering yields by the SIMS 
technique and its main complications are discussed. One of them, 
cone formation, can often be avoided by a proper choice of the 
substrate, while the other, secondary ion yield enhancement, must be 
dealt with by tracing ions characteristic of the transition at the 
interface. The method has been applied to an investigation of the 
dependence of the titanium sputtering yield on oxygen coverage. 


46768 Neutron sputtering of solids. Dusza, P.; Das, S.K.; Ka- 
minsky, M. (Argonne National Lab., IL). Adv. Chem. Ser.; No. 158, 
65-96(1976). 

Experiments on fast-neutron (0.1—14.1 MeV) sputtering of 
solids were performed with various neutron sources and techniques 
to determine sputtering yields. The yields for the same material 
irradiated with neutrons having comparable energy spectra vary 
greatly for several possible reasons. For 14.1-MeV neutron bombard- 
ment of cold-worked niobium with a coarse surface finish, some 
authors have observed deposits of chunks of the target material on 
collectors facing irradiated targets in addition to a fractional atomic 
layer, while other authors have observed only the latter. The ejec- 
tion of chunks appears to depend strongly on the stresses and the 
degree of roughness in the surface regions. Theoretical estimates of 
neutron sputtering yields and of a recent model of neutron impact- 
induced chunk emission are discussed. 5 figures, 4 tables, 73 refer- 
ences. 


46769 Aluminum oxide sputtering: a new approach to understand- 
ing the sputtering process for binary targets. Finn, P.A.; Gruen, D.M.; 
Page, D.L. (Argonne National Lab., IL). Adv. Chem. Ser.; No. 158, 
30-64(1976). 
The relative abundances of the products Al, AlO, and AlO 
ttered in 15- and 40-kV Ar* and 15-kV H* bombardments of 
uminum oxide targets (anodized film, polycrystalline disk, sap- 
= are functions of the target material and of the nature, flux, and 
uence of the ion beam. This finding suggests that, in collisional 
sputtering, the material's sensitive = are the surface binding 
energies of the sputtered species. energies are functions of the 


surface composition present at the moment of a icular sputteri 
event and uld be identified with the oma aetier enthalpy of 
vaporization of a icular species. The aluminum oxide species— 
Al, AkO, AlO, AlbO2, AlO2, Al(O2), and AlO;—are characterized 
by matrix isolation spectroscopy aided by O"* isotopic substitution 
experiments. 12 figures, 4 tables. 


46770 Barrier penetration theory in more than one dimension. 
Ring, P.; Rasmussen, J.O.; Massmann, H. (Lawrence Berkeley Labo- 
ratory, University of California Berkeley, California 94720). Sov. J. 
Particles Nucl. (Engl. Transl.); 7: No. 4, 366-379{Oct 1976). 
Quantum-mechanical tunneling theory in more than one di- 
is reviewed. Several systems from nuclear and molecular 
science are considered specifically, such as, alpha decay of spheroi- 
dal nuclei, spontaneous fission, and reactive collinear collisions of 
hydrogen atoms with hydrogen molecules. The ranges of validity of 
various approximations that reduce to one-dimensional = integrals 
or Froeman-Nosov matrices are examined, testing w i 


against fully quantum-mechanical solutions. The 
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classical-equations-of-motion methods using com variables (uni- 
form canioenetd approximation) are explo for nonseparable 
fission-like model systems. Effects of variable valley widths, curving 
valleys, and of variable inertial tensors are delineated. 


46771 “Gas lens” and its use in accelerating ions by a high- 
current beam. Agafonov, A.V.; Kolomenskii, A.A.; Logachev, II. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transi.); 2: No. 6, 528- 
532(Nov 1976). 

The possible of i Lp - high-current electron 
beam as this beam passes thro ied gap is studied. This 
gas-filled gap acts as a “gas font wit properties which vary over 
time. As the gas becomes ionized, the focus (crossover point) of the 
electron beam, which is a potential well for ions, shifts, and its 
accelerates ions toward the gas lens. Synchronization of the ion 
motion with the motion of the potential well is studied. 


46772 Structure of energy spectrum of Na* ions scattered by a 
polycrystalline silver surface. a Ra L; Ciric, D.; Perovic, B. (Boris 
Kidric Vinc Institute of Nuclear Sciences (Yugoslavia)). JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 9, 451-454(5 Nov 1976). 

Results are Feported of measurements of energy distributions 
of low-energy Na* ions (Eoapproximately-less-than! keV) reflected 
from a polycrystalline Ag surface. The distribution contains, besides 
a single-scattering peak, also a peak that can be attributed to double 
scattering. This peak has heretofore not been observed in experi- 
ments on scattering by polycrystalline targets. 


46773 Energy analysis of H~ ions from a hollow-discharge duo- 

. Wiesemann, K.; — K.; Sluyters, T. (Ruhr Universi- 

, Bochum, West Germany). J. . Appl. Phys.; 48: No. 7, 2668- 
1977). 

Energy spectra of H™ ions from a HDD source operating in 
mixtures of helium, hydrogen, and cesium reveal that negative ions 
are generated by a volume process and by a surface process. A 
marked difference was observed in the pressure dependence of the 
low- and high-energy groups, corresponding to the volume and the 
surface processes, respectively. The active surfaces could be identi- 
fied. Some evidence that, besides collisional attachment processes, 
ion-molecular reactions have an influence on the yield of H™ ions in 
volume reactions could be found. 


46774 Production of modulated electron beams of 
purity. Norris, C.B.; Stuart, D.T. (Sandia Laboratories, 


high spectral 
Albuquerque, New Mexico 87115). Rev. Sci. Instrum.; 48: No. 7, 796- 


1977). 

This paper describes a system for producing sinusoidally 
modulated electron beams with cancelled second-harmonic content. 
The system consists of a predistortion synthesizer, a high-voltage 
coupling transformer, and a current modulator circuit for a gridded 
gun. Despite the nonlinear effects inherent in electron beam trans- 
= systems, second-harmonic contamination levels at the target 

ve been suppressed to ~ 100 ppm. Such beam modulation permits 
sensitive measurements of the linearity of the beam—target interac- 
tion. 
46775 Theory of foil-less diode generation of intense relativistic 
electron beams. Ott, E.; Antonsen, T.M. Jr.; Lovelace, R.V. - 
ment of Electrical Engineering, Cornell University, Ithaca, 
York 14853). Phys. Fluids; 20: No. 7, 1180-1184(Jul 1977). 

A study is made of the generation of intense hollow relativis- 
tic electron beams in a foil-less diode. A strong magnetic field is 
assumed so that the electron motion is one dimensional. Also, the 
electron motion is considered to be ultra-relativistic. The problem of 
the self-consistent charge in the diode is reduced to a singular 
integral equation. This inte, equation is solved and the nature of 
the solutions is discussed. beam density increases at the beam 
edges and has a minimum in the beam interior. The diode impedance 
as a function of the beam thickness and geometry is discussed. 


46776 Surface scattering from W single crystals by MeV He* 
ions, Feldman, L.C.; Kauffman, R.L.; Silverman, P.J.; Zuhr, R.A.; 
Barrett, J.H. (Bell Laboratories, Murray Hill, New Jersey 07974). 
Phys. Rey. Lett.; 39: No. 1, 38-41(4 Jul 1977). 

The surface , observed in backscattering-c ex- 
energy on a clean W(100) crystal. We show that the intensity of the 
surface peak is in good 
~ Furthermore, we limit of 6% for the relaxation 
of the W(100) surface. 


46777 Increasing the ion beam current from a 

Leung, K.N.; Collier, nae Taylor, G.R.; Kribel, R.E. (Department 
of Physics, Madison Co ro e, Harrisonburg, Virginia 22801). Appl. 
Phys. Lett.; 31: No. 3, 154-155(1 Aug 1977). 

The ion beam current from a multidipole source can be 
increased by ~~ injection of low-energy primary electrons. 
optimizing the injection energy, an increase in beam 
approximately 35% has been 


46778 Model for surface layer composition changes in sputtered 
Haff, P.K. (A. W. Wright Nuclear Structure 


alloys and compounds. 
Laboratory, Yale University, New Haven, Connecticut 06520). Appl. 
Phys. Lett.; 31: No. 4, 259-260(15 Aug 1977). 

nder the assumption that extracted beam energy is quickly 
shared among secondary cascade members of all masses, we present 
a model which accounts quantitatively for recently observed equilib- 

rium surface enrichments in heavy atoms following ion bombard- 

ment of alloys and compounds. Assuming strong radiation-driven 
diffusion, effects of which are directly observed, and given the time 
required to reach equilibrium, we can calculate the thickness Ax of 
the enriched layer. Alternatively, * ate Ax, a calculation of the 
equilibration time constant is possible. 


ATOMIC AND MOLECULAR PROPERTIES 


46779 Relaxation and final-state structure in XPS of 
molecules, and metals. Kowalczyk, S.P.; Ley, L.; Martin, R.L.; 
McFeely, F.R.; Shirley, D.A. (Univ. of California, Berkeley). Fara- 
day Chem. Soc.; No. 60, 7-17(1975). 

Photoemission a many-electron system is a many-elec- 

rocess, even though the transition operator may affect only 
— electron directly. Relaxation and “shake-up” structure are relat- 
ed by a sum rule: when one is present, the other must also be present. 
Shake-up structure is shown to be accurately predictable in atomic 
neon and molecular HF if the CI calculations are done carefully. In 
metals the sum rule also applies, but final-state effects usually appear 
as relaxation energy, which is large even for valence electrons. 
Finally, in rare earth metals discrete shake-up structure is observable 
in the 4p region. 7 figures, 2 tables. 


46780 Molecular photoelectron spectroscopy at 132.3 eV:N2, CO. 
C.H,, and O2. Banna, M.S.; Shirley, D.A. (Univ. of California, 
Berkeley). J. Electron Spectrosc Relat. Phenom.; 8: 255-270(1976). 

The molecular photoelectron spectra of gaseous Nz, CO, 
C2H,, and O2 were obtained using yttrium Mzeta x rays (132.3 eV). 
Comparison with taken with MgKay x rays (1253.6 eV) 
cane Oe the molec rbitals derived from atomic 2p orbitals to be 
emphasized in the YMzeta spectra. Orbital compositions were con- 
firmed in Nz and CO, and the presence of several was either 
better established or detected for the first time (e.g., a 2PI/sub u/ 
State at 23.5 eV in O*2) in CoH, and Os. The relative cross-section 
predictions of Rabalais et al., were tested by these spectra. The 
theoretical values, which were based on ground-state wave functions 
and plane-wave (PW) or OPW continuum states, were found to 
agree qualitatively with experiment; this level of theory thus has 
diagnostic value. Quantitative - pee is lacking, however. The 
potential application of 132.3-eV x rays to the study of photo- 
emission from adsorbed molecules on surfaces is emphasized. 5 


figures, 3 tables. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


46781 (ORO—2504-255) Evidence of muonium formation using 
thin gold foils in vacuum. Technical report No. 77-044, Barnett, B.A.; 
Chang, C.Y.; | P.; Yodh, G.B.; Orr, H.D.; Carroll, J.B.; 
Eckhause, M.; Kane, J.R.; Spence, C.B.; Hsieh, C.S. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy). 1975. 
Contract EY-76-C-05-2504. 22p. Dep. NTIS, PC A02/MF AOI. 

The production of thermal muonium in a vacuum region has 
been investigated using an array of 200 thin agg pew | 1000 A 
thick) gold foils exposed to a stopping p* beam. By examining the 
observed ti: dence of the y* -decay spectra in various trans- 
verse magnetic fields, we estimate that the lower limit of the 
probability of muonium formation by these gold foils placed in 
vacuum was 0.28 +- 0.05. 


46782 Measurement of total muon-capture rates in ***Th, **° 
238), and Johnson, M.W.; Schroeder, W.U.; Huizenga, J.R.; 
Hensley, W.K.; Perry, D.G.; Browne, J.C. (Nuclear Structure Re- 
search Laboratory). Phys. Rev., C; 15: No. 6, 2169-2173(Jun 1977). 
The disappearance rate of muons from the Is state of muonic 
actinide atoms has been measured by detecting muon-decay elec- 
trons. The experimental muon lifetimes are (79.2 +- 2.0), (75.4 . +- 
1.9), (73.5 +- 2.0), and (73.4 +- 2.8) nsec for muonic 7°*Th, 7° 2*U, 
and ***Pu, respectively. The muon-capture rates deduced from the 
data are compared with the predictions of various theories. The 
experimental values are consistent with the systematics of muon- 
ss rates in the heavy elements, but are generally higher than 
redictions, which take deformation of the nuclear 
pen ey Fay into account. The results provide no evidence for 
a muon-induced isomeric fission process. 


46783 Cant McLoughlin, D.; 
Raboy, S.; Trail, C.C.; Deci, E.; Sutton Carrigan, R.A. (Depart- 
ment of Physics, State University of New York at Binghamton, 

New York 13901). Phys. Rev., C; 15: No. 6, 2219- 
197 1977). 


PF PHYSICS RESEARCH 4845 


4846 ERDA ENERGY RESEARCH ABSTRACTS 


The K and L transitions of muonic atoms of ‘Ho were 
measured. A modified Fermi distribution of three parameters was 
assumed for the charge distribution for purposes of the analysis. 
Correction for nuclear polarizations and extended space of the 
hydrogenlike atom were included in the calculation. It was possible 
to find a range of values for the half radius, the surface thickness, 
and the intrinsic quadrupole moment to give acceptable fits to the 
experimental data. 


COLLISION PHENOMENA 


46784 (AD-A—035500) List of publications for reporting period 
1 July 1976—30 November 1976. Technical report. Sellin, I.A. (Ten- 
nessee Univ., Knoxville (USA)). Nov 1976. Contract N00014-75-C- 
0474. 94p. NTIS, PC A05/MF AO1. 

This document is a serial technical report ooneenns work 
amg to date on the project entitled Structure of High Ionized 

leavy Ions and Associated Collision Phenomena in the MeV/ 

Nucleon Range. Specifically, a list of reprints of books and articles 
gp preprints and other abstracts of work to be published is includ- 

An updated list of preprints and reprints will be forthcomin ng 
when available. This report supplements serially our June, 197 
Technical Report. 


46785 (AD-A—035695) Energy and chemical change. Final 
1 Jun 74—31 Oct 76. Levine, R.D.; Bernstein, R.B. (Texas 
Univ., Austin (USA). Dept. of Chemistry). 27 Dec 1976. 9p. NTIS. 
The information y otlinad approach to branching ratios has 
been applied to a number of different processes. The main practical 
conclusion of this work is that for direct, exoergic reactions with 
low activation barriers, even in the absence of any other knowledge, 
the ‘prior’ branching ratio, which is very easy (slide rule) to estimate, 
already provides a useful guide. Exact quantal close coupling com- 
putations were carried out for atom-atom collisions. Comparisons 
were carried out with more approximate (e.g., Landau-Zener) treat- 
ments leading to practical conclusions regarding the coupling con- 
stants for such processes. The information theoretic analysis and 
synthesis of cross sections for rotational energy transfer in atom- 
diatomic collision was studied in considerable detail. It was found 
possible to simulate an entire matrix of state-to-state cross sections by 
two constants. One of the two is just a scale factor for the absolute 
magnitude of the cross sections. The relative magnitudes are gov- 
erned (to the first approximation) by a single parameter. It was found 
possible to provide ready estimates for this parameter which mea- 
sures the importance of the energy ‘mismatch’ in the collision. The 
concept of the ‘prior’ distribution was clarified 


46786 (N—77-11830) Tabulation of hybrid theory calculated e— 
N2 vibrational and rotational cross sections. Chandra, N.; Temkin, A 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Oct 1976. 91p. (NASA-TN- 
D—8347; G—7T05J2). NTIS, PC AOS/MF AOI. 

Vibrational excitation cross sections of Nz by electron impact 
are tabulated. Integrated cross sections are given for transitions v 
yields v’ where 0 < or = v < or = 8 in the energy range 0.1 eV < 
or = E < or = 10 eV. The energy grid is chosen to be most dense 
in the resonance region (2 to 4 eV) so that the substructure is present 
in the numerical results. Coefficients in the angular distribution 
formula (differential scattering cross section) for transitions v=0 
yields v’ < or = 8 are also numerically given over the same grid of 
energies. Simultaneous rotation-vibration coefficients are also given 
for transitions v=0,j=0; 1 yields v'=0, j=0,2,4; 1,3,5. All results are 
obtained from the hybrid theory. 


46787 (SRI—115P84-6) Processes of energy deposition by heavy 
particle and electron impact. Annual report, October 1975—November 
1976. Salop, A.; Smith, F.T. (Stanford Research Inst., Menlo Park, 
Calif. (USA)). 30 Nov 1976. Contract EY-76-C-03-0115. 68p. Dep. 
NTIS, PC A04/MF AO1. 

Studies are reported in: electron capture reactions involving 
partially stripped ions and atoms and molecular systems; electron 
impact ionization of multicharged ions; K-shell ionization in high 
energy collisions of heavy ions with light target atoms; excitation of 
molecular rotation and vibration when electrons or ions pass 
through matter. (GHT) 


46788 (UCRL-Trans—11237) Complementary kinetic study of 
the reaction H2 + D2 = 2HD induced by alpha particles. Mund, W.; 
Van Meersche, M. Translated from Bull Soc. Chim. Belg.; 57: 88- 
110(1948). 31p. Dep. NTIS, PC A03/MF AOl1. 

From an experimental kinetic study of He + D2 yields 2HD it 
was found that the kinetic formula for the process H2 + De yields 
HD is rigorously confirmed, the — role of the wall and evidence 
of the complementary action of oxygen for the first time are dis- 
cussed, and the quantitative data relating to the temperature effect 
are found in accord with this interruption mechanism. (JFP) 


46789 (LA-tr—77-33) Interaction energy of a charged particle 
with the hydrogen molecule. Adamov, M.N.; Ob’edkov, V.D.; Evar- 
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R.A. Translated by V. Manca from Liet. Fiz. Rinkinys; No. 3, 
345.252(1963). 15p. Dep. NTIS, PC A02/MF AOl1. 
The energy of a slowly-moving charged particle in the field 
es a hydrogen molecule is calculated in the iiabatic approximation. 
bled opine state of the molecule is represented by a wave function 
which includes a superposition of covalent and ionic members. The 
electron shell polarization of the incident particle is calculated in the 
variational method. The results can be used in the calculation of 
scattering cross section of low energy particles. 


46790 Single collision studies of vibrational energy transfer 
mechanisms. Fisk, G.A. (Sandia Labs., Albuquerque, NM); Crim, 
F.F. Acc. Chem. Res.; 10: No. 3, 73-79(Mar 1977). 

The interpretation of molecular beam experiments was used 
to obtain an understanding of collision dynamics and of the mecha- 
nisms responsible for vibrational energy transfer. The scattering of 
vibrationally excited KBr was effected by the polar molecules: 
CHsOH, H20, NHs, and CHsNO:2; by the nonpolar partners: Ne, Ar, 
Nz, CO, and CO; and by the more complicated polyatomic partners: 
CsHs, (CHs)20, and C2HsOH. The experimental techniques were 
(ODA) and augmented with a schematic diagram of the apparatus. 

A 


ATOMIC AND MOLECULAR THEORY 


46791 (PB—263199) Bibliography on atomic energy levels — 
spectra. Special pub., Jul 1971—Jun 1975. Hagan, L. (Flathead 
Drainage 208 Project, Kalispell, Mont. peg Jan 1977. 190p. 
(NBS-SP—363-Suppl-1). NTIS, PC A10/MF AO1 

Library of Congress catalog card No. 72-600009. 

This is the first supplement to the NBS Special Publication 
363, ‘Bibliography on Atomic Energy Levels and Spectra, July 1968 
through June 1971,’ and it covers the most recent literature from 
July 1971 ey June 1975. It contains approximately 2150 refer- 
ences classified by subject for individual atoms and atomic ions. A 
number index identifies the references. An author index is included. 
References included contain data on energy levels, classified lines, 
wavelengths, Zeeman effect, Stark effect, hyperfine structure, iso- 
tope shift, ionization potentials, or theory which gives results for 
specific atoms or atomic ions. 


46792 e— Application of the Born-Oppenheimer 
method to the normal molecules. Adamov, M.N.; Natanzon, G.A. 
Translated by V. Manca from Vestn. Leningr. Univ., Fiz., Khim.; 4 
No. 1, 28-33(1973). 12p. Dep. NTIS $3.50. 

A comparatively simple scheme for constructing the powers 
expansion in H (the Born-Oppenheimer parameter) is given for the 
case of normal molecules. An orthogonal transformation is suggested 
for separating the translations of the whole molecule. This transfor- 
mation is chosen to make the same permutation of new variables 
correspond to an arbitrary permutation of electrons. 


46793 (LA-tr—77-32) New aspects in the symmetry theory of 
polyatomic molecules. Adamov, M.N.; Natanzon, G.A. 1976. Trans- 
lated from pp 3-16 of Physics of Molecules, issue No. 2, “Naukova 
ka” Press, Kiev, 1976. 30p. Dep. NTIS, PC A03/MF AOl. 
Among the aspects of polyatomic molecular symmetry dis- 
cussed are the Longuet-Higgins symmetry group, statistical weights, 
the selection of a molecular model, Eckart—Sayvetz conditions and 
the operation of displacement substitution, and the classification of 
degenerate vibrations. A bibliography of 59 items is appended. (JFP) 


46794 Photoelectron angular distributions of s electrons in open- 
shell atoms. Starace, A.F.; Rast, R.H.; Manson, S.T. (Behlen na 
tory of Physics, The University of Nebraska, Lincoln, Nebraska 
68588). Phys. Rev. Lett.; 38: No. 26, 1522-1525(27 Jun 1977). 

It is shown that the photoelectron angular distribution of s 
electrons in an open-shell atom, having outer configuration ng yA 
sup q/, is not described by the asymmetry parameter 8 = 2, as 
predicted by more approximate theories, but has dramatic amas 
with energy even within LS coupling. Calculations for the 3s sub- 
shell in Cl are presented as an example. 


GENERAL FLUID DYNAMICS 


REFER ALSO TO CITATION(S) 46874 


46795 (UCID—17461) KEG, an Eulerian configuration gener- 
ator for BBC and VOA. Warshaw, S.1. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). May 1977. Contract W-7405- 
ENG-48. 74p. Dep. NTIS, PC A04/MF AOI. 

KEG is an extremely flexible generator for BBC, a two- 
dimensional multifluid Eulerian hydrodynamics code, and for VOA, 
a plasma version of BBC. This document describes the ting 
details for the use of KEG, the contents of the input deck required to 
set up a problem to be calculated So and other 
miscellanea related to output and file handling. Matters relevant to 
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the actual calculations of the hydrodynamics are found elsewhere. 19 
figures. (RWR) 


46796 Equilibrium state of a classical fluid of hard rods in an 
external field. Percus, J.K. (New York Univ., NY). J. Stat. Phys.; 15: 
No. 6, 505-511(1976). 

is obtained explicitly apy a classical fluid of hard rods. All direct 
correlation functions are shown to be of finite —s pairs of 
variables. The one-sided factors of the pair’s direct Gesu ane 
also found to be of finite range. 


P.G. (Department of — Mathematics, California lastitute of 
Technology, Pasadena, fornia 91125). J. Comput. Phys.; 23: No. 
4, 380-392(Apr 1977). 

The numerical calculation of two-dimensional rotational _ 
at large Reynolds number is considered. The method of ns 
continuous distribution of vorticity by a finite number, N, ice 
vortices is examined, where the vortices move under their mutually 
induced velocities plus a random component to simulate effects of 
viscosity. The accuracy of the method is studied by comparison with 
the exact solution for the decay of a circular vortex. It is found, and 
analytical arguments are produced in support, that the quantitative 
error is significant unless N is large compared with a characteristic 
Reynolds number. The mutually induced velocities are calculated by 
both direct summation and by the “cloud in cell” technique. The 
‘aster. 


46798 Method for rapid attainment of the steady state in two- 
dimensional time-marching supersonic flow calculations. Farmer, 
O.A.; Ramshaw, J.D. (Group T-3, Theoretical Division, University 
of California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Comput. Phys.; 24: No. 1, 23-28(May 1977). 

A finite-difference method is used in conjunction with the 
RICE computer code in order to minimize the amount of CPU time 
required in supersonic flow calculations.(AIP) 


MAGNETOHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 46913 


SUPERFLUIDITY 
REFER ALSO TO CITATION(S) 45861 


HIGH ENERGY PHYSICS 
(COO— 1764-246) Theoretical and 


46799 high energy programs. 
Progress 1975—1976. (Minnesota Univ., Minneapolis (USA). 
School of Physics). 1976. Contract EY-76-C-02-1764. 63p. Dep. 
NTIS, PC A04/MF 

Experimental and theoretical research on ~_ physics 
is summarized. A list of publications is included. ( 
46800 (ERDA—76-164) Research contracts in the nage 4 - 
ences. (Energy Research and Develo t Administration, W: 
ington, D.C. (USA). Div. of Physical Research). 1 Oct 1976. i 
Dep. NTIS, PC A03/MF AOI. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 46818, 46916, 46917 


46801 (SLAC—198, pp 411-426) New coo production from 
DASP at DORIS. Schmueser, P. (Institut Experimentalphysik 
der Universitaet, Hamburg, Germany). Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

A study was made of e* e~ annihilation into three photons at 


3.1 and 3.7 GeV. Branching ratios are obtained for PSI decays. Also 
other evidence for the luction and decay of chi(2.8) is discussed. 


Also electron plus hadron final states are sought in e* e™ inclusive 
interactions. A lower limit is calculated. Angular distributions and 
momentum and energy spectra are plotted. 12 references. (JFP) 


46802 427-435) Recent PLUTO results from 
DORIS. Meyer, H. Nov 1 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 . 10. 

In Weak interactions at high energy and the production of 
new particles. 

The data were obtained usin the magnetic detector, 
PLUTO, at the e*e™ storage ring, DORIS. The detector will be 
described briefly and results will be given on final states with muons 
and on the observation of a correlated signal of electrons and K°s. 


46803 (SLAC—198, pp 437-447) Study of intermediate states 
produced by radiative decays of pai Trilling, G.H. (Univ. of Califor- 
nia, — Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

Recent experimental information on narrow states, intermedi- 
ate in mass between the PSI and PSI’ which are produced by 
radiative decays of the PSI are discussed according to ihe rar Be 4 
used, namely inclusive photon spectra to search for monoenergetic 
photon lines, the cascade decays, and hadronic decays of chi states. 
Numerous mass spectra and decay modes are considered and their 
branching ratios plotted. 10 selaneas. (JFP) 


46804 Neutrino—proton interactions in the 15-foot bubble cham- 
ber and properties of hadron jets. Vander Velde, J.C. (Univ. of 
Michigan, Ann Arbor). pp vp of In Neutrino physics at high energy. 
Batavia, IL; Fermi National Accelerator Lab. (1975). 

From 4. international winter meeting on fundamental physics; 
Salardu, Spain (1976). 

An analysis is made on about 600 charged-current neutrino 
events from the Fermilab 15-foot hydrogen bubble chamber. Proper- 
ties of the inclusive reaction vp yields »~ + h*~ + anything, where 
h*~ represents a charged hadron, are studied. Longitudinal and 
transverse properties of hadron jets are described. An analysis is 
made to see whether the hadrons carry with them the charges of 
their parent elementary quarks. Distributions are presented for the 
number of tracks, average charge, and average P/sub T/ vs. rapidity 
in the lab, c.m., “hole,” and “quark” reference frames. 


46805 Electroproduction of pions at the threshold: determination 
of the pion radius and analysis of axial-vector form factor of the 
nucleon. Esaulov, A.S.; Titov, Y.N. (Physico-technical Institute of 
Low Temperatures, Ukrainian Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 9, 482-485(5 Nov 1976). 

We analyze the pion form factor and the nucleon axial-vector 
form factor, determined from the cross section for electroproduction 
of pions on protons at threshold with separation of the transverse 

longitudinal component. A fit yields a pion radius <r?/sub 7/ 
<¥" = 0.48 +- 0.18 F and an axial mass M/sub A/=0.97 +- 0.06 
GeV (dipole fit). 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 46813 


46806 (SLAC—198, pp 367-377) Dimuon production in high 
energy neutrino and antineutrino interactions. Barish, B.C. (California 
Institute of Tech., Pasadena); Bartlett, J.F.; Bodek, A. Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

Preliminary results are rted on a definite signal for 
a yee production in both neutrino and antineutrino data over a 

“pe of energies between 30 and 215 GeV. The uncorrected 

rate py imuon production relative to the single muon rate reaches 
about 1.5 percent at high energy. Two good candidates for trimuon 
production were observed at +190 GeV/c. The trimuon production 
rate relative to the ep) muon production rate is of the order of 
3(10)"* 11 references. 


46807 (SLAC—198, ——. » 449-471) Production of muons in 
hadron—nucleus collisions. 


mith, A.J.S. (Princeton Univ., NJ). Nov 


1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 


uon pair uction in pi*, pi”, and proton reactions on 
targets - 150 and 225 GeV are described, some of the results bei 
preliminary and others final. Psi production total and differenti 
cross sections, multi-muon production, and single prompt lepton 
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| | programs in physics, 
nuclear and materials sciences, and molecular, mathematical and 
geo-sciences is discussed and tabulated. (JFP) 


production are discussed. Mass and cross section distributions are 
plotted. It is concluded that the measured muon pairs at 150 GeV are 
sufficient to explain the prompt single muon measurements in the 
kinematic range of the experiment. 36 references. (JFP) 


46808 (UH—S11-215-76) Characteristics of neutral current inter- 
actions of neutrinos in hydrogen using the Fermilab 15-ft. bubble 
chamber and external muon identifier. Stenger, V.J. (Hawaii Univ., 
Honolulu (USA)). Jun 1976. Contract EY-76-S-03-0511. 30p. 
(CONF-760671—11). Dep. NTIS, PC A03/MF AO1. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

Preliminary results are reported on vp yields vX* interactions 
in a bubble chamber. Mass and energy distributions are discussed. 
(JFP) 


46809 Neutrino interactions on protons at Fermilab energies. 
Coffin, C.T. (Univ. of Michigan, Ann Arbor); Diamond, R.; French, 
H. pp vp of In Neutrino physics at high energy. Batavia, IL; Fermi 
National Accelerator Lab. (1975). 

Some preliminary results are reported on neutrino—proton 
interactions at 300 GeV in a bubble chamber. Included are baryonic 
mass distributions, multiplicity and inclusive data, and strange parti- 
cle production. (JFP) 


46810 Neutrino—proton interactions in the Fermilab 15-ft bubble 
chamber. Berge, J.P. (Fermi National Accelerator Lab., Batavia, IL); 
Bogert, D.; Cundy, D.C. pp vp of In Neutrino physics at high 
energy. Batavia, IL; Fermi National Accelerator Lab. (1975). 

From 1975 international symposium on lepton and photon 
interactions; Stanford, CA, USA (21 Aug 1975). 

The neutrino experimental results mainly discussed are vp and 
anti vp interactions. These results include multiplicity, mass, and 
are y distributions, strange particle production, and AS/AQ limits. 


46811 Outline, vp in 15’ B.C. Diamond, R.N. Pp of In 
Neutrino physics at high energy. Batavia, IL; Fermi National Accel- 
erator Lab. (1975). 

From 3. international weak interaction workshop; Columbus, 
OH, USA (Sep 1975). 

Preliminary results are outlined for the multiplicities, deep 
inelastic behavior, and strange particle production in v + p interac- 
tions in a bubble chamber. (J P) 


46812 Experimental study of inclusive hadron production in deep 
inelastic neutrino proton scattering. Berge, J.P. (Fermi National 
Accelerator Lab., Batavia, IL); Bogert, D.; Cundy, D.C. pp vp of In 
Neutrino physics at high energy. Batavia, IL; Fermi National Accel- 
erator Lab. (1975). 

An experimental study of inclusive hadron production by 
neutrinos from protons is reported. The data are based on a sample 
of approximately 450 charged current events in the energy range 15 
to 200 GeV obtained using the 15-ft. bubble chamber filled with 
hydrogen. Transverse momentum distributions and distributions in z 
= p/sub lab//v are presented for positive and negative hadrons. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 46807, 46819 


46813 (RLO—2225-T27-8) Progress report, May 15, 1975— 
April 15, 1976. Lord, J.J.; Wilkes, R.J. (Washington Univ., Seattle 
(USA). Dept. of Physics). 15 Apr 1976. Contract EY-76-S-06-2225. 
18p. Dep. NTIS, PC A02/MF AOl1. 
Progress was made on a research program directed to the 
study of multiparticle production in heavy nuclei by 200 to 400 GeV 
rotons and mesons at the Fermi National Accelerator Laboratory. 
e work was directed to the study of the development of the 
intranuclear cascading processes in nuclei having atomic mass num- 
bers as large as A = 184. The experimental results have been 
compared with the current theories, energy-flux-cascade model, 
two-phase model, coherent-production model and thermodynamic- 
hydrodynamical model. While each theory provides a satisfactory 
explanation of a portion of the experimental results, considerably 
more work is required to understand the development of multiparti- 
cle cascades in large nuclei. Work is in progress to investigate the 
type of particles produced in deep inelastic interactions of 150 GeV 
muons. A new technique was introduced in this experiment that 
made it possible to locate very rare modes of interactions in a 
nuclear emulsion target. The desired high resolution required nucle- 
ar emulsions as a target but the rarity of deep-inelastic events, 
approximately equal to 1/1000, prohibited the use of ordinary scan- 
ning methods. The new feature of this experiment was the use of 
counter systems to predict the location of the interaction. Scanning 
time was then reduced to a small portion of the experiment. Work on 
the examination of the deep inelastic interactions started in February 
and the particles emitted in the interactions are being measured. 
Information is being sought on the production of particles of the 
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type predicted by theory (charm, etc.) as well as any other “new” 

type of short-lived particles. 

Hadron production at 0.8 mrad by 300 GeV protons inci- 

dent on a thick aluminum target. Aubert, B. (Laboratoire de 

l’‘Accelerateur Lineaire, Orsay, France); Benvenuti, A.; Rubbia, C. 

pp vp of In Neutrino physics at high energy. Batavia, IL; Fermi 
ational Accelerator Lab. (1975). 

From International colloquium of the CNRS on neutrino 
physics at high energy; Paris, France (18 Mar 1975). 

Hadron (7*~, K*~, p, anti p) production was measured b 
using the Fermilab muon beam as a double-bend spectrometer, wi 
the addition of threshold Cherenkov counters for particle identifica- 
tion. The measurement was made at 0.8 mrad with 300 GeV protons 
incident on a thick aluminum target. 


46815 High energy experiments with a polarized r-nton beam and 
a polarized proton target. Krisch, A.D. (Univ. of Michigan, Ann 
Arbor). pp vp of In Neutrino physics at high energy. Batavia, IL; 
Fermi National Accelerator Lab. (1975). 

From 4. international symposium on polarization phenomena 
in nuclear reactions; Zurich, Switzerland (Aug 1975). 

Some experiments are described on pp elastic interactions 
using polarized beams and targets. Various cross sections, asymme- 
tries, and spin dependence are discussed. 11 references. (JFP) 


46816 Interaction of neutrons at high energies. Lyubimov, V.A. 
(Institute of Theoretical and Experimental Physics, Moscow). Sov. 
Phys. - Usp. (Engl. Transl.); 20: No. 2, 97-118(Feb 1977). 

A review is given of problems of the interaction of nucleons. 
The processes are discussed mainly at energies corresponding to the 
regions of the minimum and the rise of the total cross sections and to 
regions covered by the accelerators at Serpukhov and Batavia and 
the colliding-beam storage rings. Detailed consideration is given to 
np interactions, including the technique for performing experiments 
in neutron beams. This is done because accurate experiments in 
neutron beams have been carried out only recently, and the experi- 
mental features of these experiments are not widely known. The 
article discusses total cross sections, forward elastic scattering, back- 
ward elastic scattering (np charge exchange), and diffraction disso- 
ciation of nucleons. The equality of the total np and pp cross sections 
(observed experimentally in the energy range of the Serpukhov 
accelerator), and the near identity of elastic scattering in the diffrac- 
tion region, mean from the point of view of the optical model that 
the distributions of nuclear matter in neutrons and protons in the 
peripheral regions are practically identical. The equality of the total 
cross sections is in agreement with the prediction of dual models 
involving degeneracy of the rho and Ag trajectories. It is well 
known that in the np charge-exchange reaction there is also ob- 
served a a interaction which appears in the form of a very 
sharp peak at t0. The slope of the peak is 1/m?/sub 7/, where m/sub 
ar/ is the pion mass. The existence of this peak and also the simple 
kinematic law for variation of the cross section with energy: E~? 
(observed in experiments up to 30 GeV) are due to the dominant role 
of pion exchange in the charge-exchange reaction. Changes observed 
in the energy behavior of the charge-exchange reaction at higher 
— (the energy range of the Serpukhov accelerator) are also 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 46807, 46813 


46817 (ORO—3065-39) Investigation of 7* Ne and 7” Ne inter- 
actions at 10.5 GeV/c. Yeager, W.M.; Walker, W.D.; Robertson, 
W.J.; Loos, J.S.; Lamsa, J.W.; Goshaw, A.T.; Fortney, L.R.; Elliott, 
J.R. (Duke Univ., Durham, N.C. (USA). Dept. of Physics). 1976. 
Contract EY-76-S-05-3065. . Dep. NTIS, PC AOS/MF AOl. 
Detailed studies of +7* Ne and w~ Ne interactions at 10.5 
GeV/c were carried out. Multiplicities, correlations, and inclusive 
momentum and rapidity spectra for 7*, 7~, 7°, and p are reported. 
Average multiplicities for K° and A° production are A determined. 
Comparisons are made to results from 7p interactions. Relative to 
mp collisions, pion production is enhanced in the target fragmenta- 
tion region but not in the central or projectile fragmentation regions. 
Many of the pion production properties can be understood in terms 
of a simple kinematical model in which the effective target mass is 
than a nucleon mass. A surprising number of energetic 
protons are observed (laboratory momentum greater than or ap- 
proximately equal to 1.3 GeV/c). For shower-track multiplicities 
approximately 8, the produced nucleons are found to carry away an 
average of 40% of the incident momentum, indicating the possible 
existence of previously unrecognized mechanisms for the efficient 
momentum transfer to nucleons in particle-nucleus collisions. 


46818 (SLAC—198, 379-399) Study of charmed mesons at 
SPEAR. Goldhaber, G. niv. of California, Berkeley). Nov 1976. 
From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 
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In Weak interactions at high energy and the production of 
new particles. 

Hadronic events in e* e~ annihilations at 3.9 to 4.6 GeV in 
colliding beams are discussed. Two neutral and one charged decay 
modes were observed. Various new particles and their properties 
and decay modes are discussed. The various distributions and spectra 
are plotted. 27 references, 22 figures. (JFP) 


46819 pp 401-409) Limits on charmed particle 
in hadron collisions. Meyer, D.I. Nov 1976. 

From Conference on particle physics; Stanford, California, 
-United States of America (USA) (2 Aug ny 

In Weak interactions at high energy and the production of 
new particles. 

A search was made for charmed particles in hadron interac- 
tions, but due to the numerous hadrons having low effective mass 
pairs, this search was not productive. The nian and D production and 
decay are discussed. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


46820 What can we learn 
about quark binding from theory. Carazzone, J. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). Jul 1976. Contract 
—— 27p. (CONF-7606132—2). Dep. NTIS, PC A03/MF 


rom Symposium on quark binding; Rochester, New York, 
United aoe of America (USA) (14 Jun 1976). 

The classic Block Nordsieck program is examined in the 
framework of quantum chromodynamics in order to ascertain 
whether or not perturbation theory provides one with any hints 
about an underlying quark binding mechanism when applied to the 
standard model of quarks interacting with non-Abelian vector 
gluons. The object to be computed is a unitless transition probability 
appropriate to the experiment described. The production of a quark- 
antiquark pair is studied. 5 references. (JFP) 


46821 (ORO—3992-300) Decaying states as complex energy ei- 
genvectors in quantum mechanics. Sudarshan, E.C.G.; 
Chiu, C.B.; Gorini, V. (Texas Univ., Austin (USA). Center for 
Particle Theory). Apr 1977. Contract EY-76-S-05-3992. 54p. Dep. 
NTIS, PC A04/MF 

The problem of particle decay is reexamined within the 
Hamiltonian formalism. By deforming contours of integration, the 
survival amplitude is expressed as a sum of purely exponential 
contributions arising from the simple poles of the resolvent on the 
second sheet plus a background integral along a complex contour 
GAMMA running below the location of the poles. One observes 
that the time dependence of the survival amplitude in the small time 
region is strongly correlated to the asymptotic behaviour of the 
energy spectrum of the system; one computes the small time behav- 
ior of the survival amplitude for a wide variety of asymptotic 
behaviors. In the special case of the Lee model, using a formal 
procedure of analytic continuation, it is shown that a complete set of 
complex energy eigenvectors of the Hamiltonian can be associated 
with the poles of the resolvent of the background contour 
GAMMA. These poles and points along GAMMA correspond to 
the discrete and the continuum states respectively. In this context, 
each unstable particle is associated with a well defined object, which 
is a discrete generalized eigenstate of the Hamiltonian having a 
complex eigenvalue, with its real and negative imaginary parts being 
the mass and half width of the particle respectively. Finally, one 
briefly discusses the analytic continuation of the scattering amplitude 
within this generalized scheme, and notes the appearance of “redun- 
dant poles” which do not correspond to discrete solutions of the 

i eigenvalue problem. 


46822 (SLAC—198, pp 473-489) Convergences. Glashow, S.L. 
Univ., Cambridge, MA). Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

These are scattered remarks concerning what is happening to 
(not in) elementary — physics. New developments are unfold- 
ing with un so that one does not even attempt to 
review at this time. Mostly charm is discussed, 

its phenomenology and its impact on belief in quarks, chromo- 
dynamics, and unified theories. Beneath the newsworthy experimen- 
tal discoveries of the last two years lies a quieter and more profound 
—_ development: the emergence of a theory particle 
ysics. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 46827 


46823 (ORO—5223-04) Plebeian dynamical model for yN yields 
a*~ 4. Clark, R.B. (Texas ss and Mechanical Univ., Col- 
lege Station (USA). Dept. of Physics). 1977. Contract EY-76-S-05- 
5223. 22p. Dep. NTIS, PC A02/MF AOI. 

An elementary extension of the gauge in- 
variance constrained dynamical amplitudes for YN yields 7/sup +-/ 
A is considered. The extended online are parameterized with a 
real MPE background term and simple Regge pole forms. The two 
free parameters which both appear in the unnatural parity a 
component are by comparison with dsigma”/dt data for 
yp yields 7~ A**. The remainder of the natural parity exchange is 
represented by rho- and A:- exchange. Predictions are made for 
dsigma/dt and , for the various charge states and the unnatural 
parity exchange components are well described in each case. 


46824 High—momentum-transfer elastic e-d scattering. Arnold, 
R.G.; Carlson, C.E.; Gress, F. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev. Lett.; 38: 
No. 26, 1516-1519(27 Jun 1977). 

We have calculated the deuteron electromagnetic form factor 
to all orders of q?/M? in the impulse approximation. Our results are 
compared to the data for selected deuteron wave functions. We also 
extract the ultrahigh-q? limit of our results, and obtain most naturally 
the same q™ "° falloff predicted by the quark model. 


WEAK INTERACTIONS 


46825 (COO—2220-102) Final states in charmed decays. 
Rosner, J.L. (Institute for Advanced Study, Princeton, N.J. (USA)). 
Jan 1977. Contract EY-76-S-02-2220;EY-76-C-02-1764. 45p. (CONF- 
770124—3). Dep. NTIS, PC A03/MF AOl1. 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, Florida, United States of America (USA) 
(16 Jan 1977). 

It is shown how weak decays of charmed particles provide 
information on the isospin properties of the charm-changing weak 
interactions, multi-particle production, enhancement of nonleptonic 
weak interactions, unseen decay modes of known charmed icles 
and best ways in which to discover new ones, and possible new 
weak currents and new fermions. 


46826 (UH—511-229-77) Muon number nonconservation in a 
simple gauge model. Ma, E.; Pakvasa, S. (Hawaii Univ., Honolulu 
(USA). Dept. of Physics and Astronomy). Feb 1977. Contract EY- 
76-S-03-0511. 12p. Dep. NTIS, PC A02/MF AO1. 

Assuming that a charged heavy lepton tau exists at a mass of 
about 1.8 GeV, a simple gauge model of muon number nonconserva- 
tion via a single neutral scalar boson is proposed. The branching 
ratios for p yields ey, yields 3e, and K/sub L/ yields ep are 
estimated to be about 2's x 107%, 10° and 10~' respectively. A 
unique prediction of this model is that sigma(jNyields tau N) should 
be unusually large, of the order 10~® times sigma(uNyields vN’). 


46827 (UH—511-230-77) Muon and electron number nonconser- 
vation in a V-A six-quark model. Lee, B.W.; Pakvasa, S.; Shrock, 
R.E.; Sugawara, H. (Hawaii Univ., Honolulu (USA). Dept. of Phys- 
ics and Astronomy). Feb 1977. Contract EY-76-S-03-0511. 11p. Dep. 
NTIS, PC A02/MF 

Muon- and electron-lepton number nonconservation in a pure 
V-A six quark model. The rates for p yields ey, p yields ee anti e, 
and K/sub L/ yields p anti e are computed for this model. It is 
found that for a reasonable range of neutral heavy lepton mass these 
rates are in accord with, but not extremely small compared to, 

tt experimental bounds. One comments on the nonorthogona- 
ity of v/sub e/ and v/sub p/, implications for ye universality, and 
interesting features of the L~ decays. 


Charge asymmetry in neutrino experiments above the 
threshold of seen production. Gershtein, S.S.; Folomesh- 
kin, V.N. (Institute of Hi 4 Physics, USSR Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 9, 479-481(5 
Nov 1976). 

It was indicated that the charge asymmetry in the v/sub p/N 
(nu-bar/sub /N) scattering observed at high energies can be attrib- 
uted to production of charmed particles if the angular momentum of 
the sea quarks increases with increasing energy. 


46829 Neutral current with allowance for the growth of the sea of 

and antiquarks. Gershtein, S.S.; Stroganov, Y.G.; Folomesh- 
kin, V.N. (Institute of High Energy Physics). JETP Lett. (USSR) 
(Engl. Lg sap 24: No. 10, 528-531(20 Nov 1976). 

It is shown that allowance for the contribution of the sea of 
quarks-antiquarks above the threshold of the production of charmed 
currents. 
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STRONG INTERACTIONS, GENERAL 


46830 (ORO—3992-301) Hydrodynamical quark model. — 
J. (Texas Univ., Austin (USA). Center for Particle Ege Fe 
= Contract EY-76-S-05-3992. 50p. Dep. NTIS, PC A 

AOl 


A hydrodynamical approach to the quark model of extended 
hadrons is proposed. Quarks are identified with certain basic fluids of 
the Dirac type which carry definite amounts of the electric and 
baryonic charges and colors. The hadrons are viewed as droplets of 
suitable multicomponent liquids. The model implies some interesting 
ae ge for a drastic reduction of the number of independent 

ic fields which means, of course, some very essential simplifica- 
tion of the quark model. 


STRONG INTERACTIONS, BARYON NO.= 


46831 (ORO—3992-299) M1 transitions in a quark loop model. 
Kolb, E.W. (Texas Univ., Austin (USA). Center for Particle 
Theory). Mar 1977. Contract EY-76-S-05-3992. 23p. Dep. NTIS, PC 
A02/MF 

Radiative M1 decays of psi(3684), chi(3455), and —— 
= a from quark loop anomalies. In particular, t 

pees Paes) yields chi(3455) + y yields psi/J(3095) + y + y, 

ane chi(3455) is assumed to be a pseudoscalar particle, is found to 
be in agreement with experiment | ape ray the branching ratio of 
rita4ss) yields A tama is on the order of 1/3. Identification of 
X(2800) as a pseudoscalar particle is not consistent with the model 
considered. 


46832 (ORO—3992-302) Nonleptonic decays of charmed pseu- 
doscalar mesons. Dicus, D.A. (Texas Univ., ‘Austin (USA). Fl 
for Particle Theory). Apr 1977. Contract EY-76-S-05-3992. 9p. Dep. 
NTIS, PC A02/MF AO1. 

By using soft meson techniques the decay of a charmed 
pseudoscalar meson into a final state including a charged pion can 
sometimes be related to the decay of the same meson into the same 
final state but with the pion replaced by a ciiarged K meson. The 
precise relations depend sensitively on the form assumed for the 
weak Hamiltonian. 


46833 (UH—511-227-77) Molecular charmonium and C-exotic 
mesons. Tuan, S.F. (Hawaii Univ., Honolulu (USA). Dept. of Phys- 
ics and Astronomy). Jan 1977. Contract EY-76-S-03-0511. 11p. Dep. 
NTIS, PC A02/MF 

Recently De Rujula et al. and Okun and Voloshin postulated 
that several peaks in e~ e* annihilation cross section into hadrons as 
being due to resonances between two charmed mesons in a relative 
P-wave. Such a picture raises at once the question whether C-exotic 
mesons formed also from two charmed mesons (or four-quark mole- 
cules) in a relative P-wave may not co-exist at comparable mass. One 
examines briefly the for C-exotic mesons with J/sup 
= 0°, I/sup G/ = 0°, 1*; and J/sup P/ = 1-, I/sup G/ = 0*, 


46834 Does it matter that the A; does not exist. Kane, G.L. pp 
vp of In Neutrino physics s high energy. Batavia, IL; Fermi 
National Accelerator Lab. (1975). 

Some arguments are reviewed for expecting axial vector 
mesons (especially the A:) to exist, summarize the (now rather 
compelling) evidence that the A; does not exist, and discuss what 
some consequences might be for the quark model, for chiral symme- 
try, and several other areas of particle physics. 


STRONG INTERACTIONS, BARYON NO.=1 


46835 Concerning the possibility of explaining the Argonne ex- 
periment on the reaction 77” pyieldswn at 6 GeV/c as being due to two- 
reggeon exchanges. Achasov, N.N.; Kozhevnikov, A.A.; Shestakov, 
G.N. (Institute of Mathematics, Siberian Division, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 9, 475-478(5 
Nov 1976). 
The anomalous polarization phenomenon observed in Ar- 
—— in the reaction 7 pyieldswn at 6 GeV/c is attributed to a 
egge 7Az cut. The appearance of a dip in rhooodo’/dt at tO and a 
stronger manifestation of the rho°-w interference in rhooodo/dt are 
predicted for the reactions 7*N yieldswN with increasing energy. 


— INTERACTIONS, BARYON NO. GREATER THAN 


REFER ALSO TO CITATION(S) 46870 


46836 (ORO—5223-05) Medium-energy theory group. 
report, July 1, 1976—June 30, 1977. Bryan, R.A. (Texas a ae 
and Mechanical Univ., College Station (USA). Dept. Agriceltera 
rf 1977. Contract EY-76-S-05-5223. 10p. Dep. NTIS, PC A02/MF 
AOl 

Research carried out during the contract . petet by R.A 
Bryan, principal investigator, and associates R. B. Clark and B. J. 


ERA VOL. 2, NO. 19 


VerWest is reported. Most of the work has centered on the nucleon- 
nucleon interaction at low to intermediate energies and has ranged 
from purely theoretical studies, such as the behavior of two-pion- 
exchange Feynman amplitudes at far off-shell initial and final nu- 
cleon momenta, to the more practical work of phase-shift analyzing 
nucleon-nucleon data. One has also investigated the possibility that 
the NN interaction is not invariant under time-reversal and have 
provided predictions for some relevant experimental observables for 
the case where such time-irreversibility is due to short-range pro- 
cesses. Finally, research on topics which fall in the domain of 
elementary-particle physics but which are felt can lend guidance in 
trying to determine the NN force at very short distances is complet- 
ed; this is the current frontier in nucleon-nucleon research. A list of 
publications is included. 


46837 Interaction between high-energy particles and nuclei. Niki- 
tin, Y.P.; Rozental’, I.L.; Sergeev, F.M. (Moscow Engineering Phys- 
= nsiese) Sov. 'Phys. - Usp. (Engl. Transl.); 20: No. 1, 1-30(Jan 
197 

A review is given of the results of experimental studies of 
interactions between high-energy particles (E/sub O/approximately- 
greater-than20GeV) and nuclei. It is emphasized that experiment 
shows a very weak dependence of many of the important parameters 
of multiple production on the number of nucleons in the nucleus. 
Observed phenomena can be understood either within the frame- 
work of the hydrodynamic (classical) approach or within the frame- 
work of the quantum-mechanical, field-theoretical approach (parton 
model). Suggestions are outlined for further studies that might throw 
light on the mechanism of space-time development of the interaction 
processes. The references cover the period up to May 1, 1976. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


46838 Three dimensional solutions of the Higgs scalar 
equation. Voronov, N.A.; Kobzarev, IY. (Institute of Theoretical 
and Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 24: 
No. 10, 532-534(20 Nov 1976). 

Spherically-symmetrical periodic solutions (isochrones) were 
obtained for the scalar equation with spontaneous symmetry break- 
ing. A number of proofs are presented that the periodic formations 
previously observed in the numerical experiment are isochrone exci- 
tations of the scalar field. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


46839 Reaction ».~ + nucleus yields e© + nucleus in gauge 
theories. Marciano, W.J.; een A.I. (Department of Physics, oThe 
Rockefeller University, New York, New York 10021). Phys. Rev. 
Lett.; A No. 26, 1512-1515(27 Jun 1977). 

+ nucleus yields e~ + nucleus is examined 
within the framework of gauge theories. We find that the rate for 
this reaction is much larger than what one might naively expect for a 
large class of models which allow the decay p yields e + y. Further 
experimental search for this rare process is strongly urged. 


APPLICATIONS TO STRONG INTERACTIONS 


46840 Statistical-weight interpretation for the 1/N? convergence 
factors of the topological expansion. Chew, G.F.; Rosenzweig, C. 
(Department of Physics and Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Ann. Phys. (N.Y.); 
105: No. 1, 212-223(May 1977). 
In a world with exact SU/sub N/ symmetry Veneziano has 
proposed a topological expansion in terms of the small dimensionless 
ameter 1/N?. We relate this convergence factor to the density of 
ronic states. The weakness of higher-order corrections (i.¢.,1/ 
N?) is interpreted as reflecting the small proportion of states that can 
flow through a “cylinder.” States that communicate with the cylin- 
der may be strongly affected thereby, dut the number of such states 
is relatively small. 


FIELD THEORY 


46841 (COO—2220-100) Path integral quantization of solitons. 
Jevicki, A. (Institute for Advanced Study, Princeton, N.J. (USA)). 
Feb 1977. Contract EY-76-S-02-2220. 21p. (CONF-770124—2). Dep. 
NTIS, PC A02/MF 
From Conference of the Orbis Scientiae Center for Theoreti- 
a pe Coral Gables, Florida, United States of America (USA) 
an 


OCT. 15, 1977 


A review of some recent work on the collective coordinate 
approach to perturbation expansion about soliton solutions is pre- 
sented. Consistent formulation of the method in framework of the 
Feynman path integral quantization procedure is described. As an 
illustrative application one discusses in detail a perturbation expan- 
sion for scattering of solitons. 


46842 (LA-UR—77-164) Statistical qe of lattice Boson 
field theory. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 28p. (CONF-761173-1). Dep. NTIS, 
PC A03/MF AOl. 

From Symposium honoring the 60th birthday of Professor 
Elliot Waters Montroll; Rochester, New York, United States of 
America (USA) (4 Nov 1976). 

A lattice approximation to Euclidean, boson quantum field 
theory is expressed in terms of the thermodynamic properties of a 
classical statistical mechanical system near its critical point in a 
sufficiently — way to it the inclusion of an anomalous 
dimension of the vacuum. Using the thermodynami — of 
the Ising model, one can begin to construct nontri (containing 
scattering) field theories in 2, 3 and 4 dimensions. It is argued that, 
depending on the choice of the bare coupling constant, there are 
three types of behavior to be expected: the perturbation theory 
region, the renormalization group fixed point region, and the Ising 


model region. 

46843 particle-like solutions of the nonlinear Klein- 

Gordon equation. Bogolyubskii, I.L. (Joint Institute for Nuclear 

a h). JETP Lett. (USSR) (Engl. Transl.); 24: No. 10, 535-538(20 
lov 1976). 

A denumerable set of oscillating spherically-symmetrical par- 
ticle-like solutions of the Klein-Gordon equations with cubic nonlin- 
earity has been obtained. The simulation-capable or extended parti- 
cles turn out to be weakly-radiating and long-lived. 


46844 Stimulated effects upon “jarring” of an electron in an 
external electromagnetic field. "Dykhne, A.M.; Yudin, G.L. (I. V. 
Kurchatov Institute of Atomic Energy). Sov. Phys. - Usp. (Engl. 
Transl.); 20: No. 1, 80-86(Jan 1977). 

Various elementary processes that involve imparting a large 
momentum to an electron, and which occur in an external laser field, 
stimulate effects of absorption and emission of quanta of this field. 
As a rule, the first stage of this process (e.g., perhaps the scattering 
of the electron, its motion in an inhomogeneous medium, emission or 
absorption of a light quantum by the electron, the Compton effect, 
radioactive decay, the photoelectric effect, etc.) occurs in times tau 
much shorter than the period 277/w of the low-frequency motion of 
the electron caused by the external field. In this case, the second 
stage (stimulated emission-absorption) does not depend on the phys- 
ical nature of the first stage, and it is universal for all processes. The 
problem of stimulated effects of the stated type can be solved for 
once and for all as a problem of the “jarring’’ of the electron in the 
presence of the external field. In non-relativistic fields (v/c << 1), 
the probability of the stimulated processes is determined by the 
parameter N~(v/c) cip/hw, which denotes the rms number of 
= emitted or abosrbed. In the limiting cases N << 1 and 

en ae the problem of “jarring” is solved classi- 
cally or quantum-mechanically, respectively. In the Compton effect, 
where 5p=h (k:-ke), or in “jarring” due to emission (or absorption) 
of a hard photon, when 5p=hk, the parameter N does not contain 
the Planck quantum. Hence one can explain the effect of satellites 
appearing in the emission spectrum from a purely classical stand- 
point for any N. In addition to the Compton effect, the article treats 
also stimulated processes in B-decay and in the photoelectric effect 
occurring in an external laser field. 


SCATTERING THEORY 


46845 (ORO—5126-12) Three-body approach to the single scat- 
tering optical potential. Tandy, P.C.; Redish, E.F.; Bolle, D. (Mary- 
land Univ., College Park (USA). Dept. of Physics and Astronomy). 
Feb 1977. Contract EY-76-S-05-5126. 72p. Dep. NTIS, PC A04/MF 


AOl. 

The single scattering tential was in the multiple 
scattering approaches of Women and and . Since the kinematics of 
single scattering is three-body in nature, one builds a three-body 
model of this term. This approach can include the proper kinematics 
for the struck nucleon, the identity of the target nucleons, and the 
binding interaction of the struck nucleon. Integral equations of the 
Faddeev type are derived for both the Watson and KMT single 
scattering optical potentials. Unitarity relations are investigated and 
one observes that these relations can be expanded in order to identify 
the intermediate states responsible for the absorptive parts. The 
transition amplitudes to the inelastic states implicit in the model are 
extracted oa This permits one to oe the physical 
meaning © imaginary part in precise terms. same procedure 
is applied to the closure and impulse approximations for the single 
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scattering term and their implicit inelastic states and reaction ampli- 
tudes are identified. These approximations are evaluated by analyz- 
ing the inelastic data. It is concluded that the impulse approximation 
to the Watson single scattering term should provide ef best two- 
body approximation to a single-scattering optical potential 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 46800 


46846 (LA—6754-PR) Applied nuclear data research and devel- 
opment. Quarterly progress report, October 1—December 31, 1976. 
Baxman, C.I.; Young, P.G. (comps.). (Los Alamos Scientific Lab., 

N.Mex. (USA)). Mar 1977. Contract W-7405-ENG-36. 26p. Dep. 


NTIS, PC A03/MF AO1. 

This progress rt describes the activities of the Los 
Alamos Nuclear Data Group for the period October 1 through 
December 31, 1976. The topical content is summarized in the con- 


tents. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 46915 


46847 Proton-proton central p-wave parameter from 6 to 10 MeV 
(lab). Hegland, P.M.; Brown, R. E. Lilley, J.S.; Koepke, J.A. John 
H. Williams Laboratory of Nuclear Physics, University of Minneso- 
a om Minnesota 55455). Phys. Rev. Lett.; 39: No. 1, 9-12(4 
We have measured the shape of the p+p cross section at five 
energies from 6—10 MeV (lab) using solid targets. Our results 
resolve discrepancies in values of the shape-sensitive central p-wave 
parameter A/sub c/ obtained from the gas-target data of other 
groups. We agree particulary well with data which had suggested 
difficulties in reconciling both high- and low-energy data with one- 
boson-exchange models of the nucleon-nucleon interaction. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


46848 (ORNL/TM—5935) Elastic scattering, inelastic scatter- 
ing, and transfer reactions induced by ‘*C bombardment of ‘C. 
Stokstad, R.G.; Wieland, R.M.; Fulmer, C.B.; Hensley, D.C.; 
Raman, S.; Snell, A.H.; Stelson, P.H. (Oak Rid ~ 2 National Lab., 
Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 73p. Dep. 
NTIS, PC A05/MF A 

Graphs and sties of differential cross sections are presented 
for the elastic scattering of by the Q=- 
4.43 MeV) and the mutual excitation (Q = -8.86 MeV) for 14 
bombarding energies in the range 70.7 less than equal to E/sub 
lab/ less than or equal to 126.7 MeV. Differential cross sections for 
one- and two-nucleon transfer are presented for E/sub lab/ = 93.8 
MeV. 


46849 Cross section for the °Be(n,t,)’Li reaction between 13.3 
and 15 MeV. Dietrich, F.S.; Hansen, L.F.; Koopman, R.P. (Law- 
—_ Livermore Lab., CA). Nucl. Sci. Eng.; 61: No. 2, 267-268(Oct 
1976). 

The amgeate and energy dependence of the *Be(n,t:)’Li 
—— have measured between 13.3- and 15-MeV neutron 

gy by observing the gamma decay of the first excited state of 
Li with a Ge(Li) detector. A ring and shadow-cone geometry was 
used. results are in disagreement with a previous measurement 


of this cross section. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


RADIOACTIVE DECAY 


46850 Calculation of recoil-order matrix elements for the beta 
decays of *°F and Na. Calaprice, F.P.; Chung, W.; Wildenthal, 
University, Princeton, New 


B.H. ves < of Physics, Princeton 
Jersey 08540). Phys. Rev., om 15: No. 6, 2178-2186(Jun 1977). 
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The matrix elements which affect the shapes of the 8 
and the B-y angular correlations are calculated for the °F-?°Na 
mirror Gamow-Teller decays to the 1634 keV level of 7°Ne. The 
dominant effects are due to the weak-magnetism and the axial-vector 
tensor form factors. Matrix elements relevant to the B-a correlations 
for other 7°Na decays are also evaluated, with similar conclusions. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


RADIOACTIVE DECAY 


46851 Super-allowed Fermi 8 decay: The lifetimes of **Al/sup 
m/, “*V, and **Co. Alburger, D.E.; Wilkinson, D.H. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., C; 15: 
No. 6, 2174-2177(Jun 1977). 

The half-lives of the Fermi super-allowed §8-ray transitions 
from m/, **V, and have been measured by multiscal- 
ing B rays detected in a plastic scintillator. The activities were made 
via the reactions **Mg(t,n)"*Al/sup m/ at E/sub t/ = 3.1 MeV, 
“*Ti(p,n)**V at E/sub p/ = 10 MeV, and **Fe(p,n)**Co at E/sub p/ 
= 10 MeV, respectively. Results for the half-lives were as follows: 
26Al/sup m/ - 6339.5 +- 4.5 msec; *°V - 422.52 +- 0.45 msec; and 
54Co - 193.28 +- 0.18 msec. A previously published experiment on 
the “*V half-life has been reanalyzed and found to be in agreement 
with the present work. Recommended values for the half-lives of the 
eight accurately measured super-allowed Fermi 8 emitters are pre- 
sented. We discuss the effect of arbitrary symmetry breaking in 
gauge theories on the extraction of the mean ang charge and 
conclude that the associated uncertainty is unlikely to be large. 


NUCLEAR REACTIONS AND SCATTERING 


46852 Cross sections for the Al(n,xn) and Al(n,xy) reactions 
between 1 and 20 MeV. Morgan, G.L.; Perey, F.G. (Oak Ridge 
National Lab., TN). Nucl. Sci. Eng.; 61: No. 3, 337-345(Nov 1976). 

Differential cross sections for the production of secondary 
neutrons and photons from aluminum have been measured at 127° 
(lab) for incident neutron energies in the range 1 to 20 MeV. An 
electron Linac was used as a neutron source with a white spectrum. 
Incident neutron energies were determined using time-of-flight tech- 
niques for a source-to-sample distance of 48 m. Secondary spectra 
were determined by unfolding the pulse-height distributions ob- 
served in an NE-213 scintillation counter. The results are compared 
to the current evaluated data file (ENDF/B-IV, MAT 1193). 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 46873 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 46851 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 46854 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 46853 


NUCLEAR REACTIONS AND SCATTERING 


46853 Neutron capture cross section of cobalt-59 in the energy 
range 2.5 to 1000 keV. Spencer, R.R.; Macklin, R.L. (Oak Ridge 
National Lab., TN). Nucl. Sci. Eng.; 61: No. 3, 346-355(Nov 1976). 

Time-of-flight measurements of the neutron capture cross 
section of *°Co were carried out in the energy region 2.5 to 1000 
keV using the Oak Ridge Electron Linear Accelerator and a pair of 
nonhydrogenous liquid-scintillator gamma-ray detectors. Resonance 
energies and capture areas were determined for a large number of 
resolved resonances up to 85-keV neutron energy, and radiation 
widths for 35 known s-wave resonances were derived. Positive 
correlation coefficients (p approximately equal to 0.3) between the 
radiative widths and neutron reduced widths of these s-wave reson- 
ances for both possible spin states were calculated. The significance 
of the correlations is discussed. 


46854 Gamma rays from thermal neutron capture in Kr. 
Jensen, C.M.; Lanier, R.G.; Struble, G.L.; Mann, L.G.; Prussin, S.G. 
(Nuclear Chemistry Division, Lawrence Livermore Laboratory, 
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University of California, Livermore, California 94550). Phys. Rev., C; 
15: No. 6, 1972-1976(Jun 1977). 

The most intense y rays from capture of thermal neutrons in 
®6Kr are measured with pair and Compton-suppressed spectrom- 
eters. The Q value for the reaction is found to be 5515.4 +- 0.8 keV 
and the reaction cross section is estimated to be about 3 mb. Energy 
levels of the *7Kr nucleus observed in this study are compared with 
those seen in reaction studies and in the B decay of ®’Br. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


46855 Average neutron energies from separated delayed-neutron 
precursors. Reeder, P.L.; Wright, J.F.; Alquist, L.J. (Battelle, Pacific 
Northwest Laboratories, Richland, Washington 99352). Phys. Rev., 
C; 15: No. 6, 2098-2107(Jun 1977). 

Average delayed-neutron energies for 16 isotopes of Br, Rb, 
I, and Cs have been measured by means of.detector ring counting 
rate ratios in a polyethylene-moderated neutron counter system. An 
on-line mass spectrometer facility was used to give chemically and 
mass separated sources of delayed-neutron precursors. A simple 
expression predicts general trends of the average delayed-neutron 
energies. Average delayed-neutron energies of individual precursors 
were weighted by the corresponding delayed-neutron yields and 
combined to give average energies for all six delayed-neutron groups 
commonly used in reactor kinetics calculations. 


46856 Delayed-neutron emission probabilities of separated iso- 
topes of Br, Rb, I, and Cs. Reeder, P.L.; Wright, J.F.; Alquist, L.J. 
(Batelle, Pacific Northwest Laboratories, Richland, Washington 
99352). Phys. Rev., C; 15: No. 6, 2108-2118(Jun 1977). 
Delayed-neutron emission probabilities (P/sub n/) were mea- 
sured for 16 isotopes of Br, Rb, I, and Cs. Sources of chemically and 
mass separated nuclides were obtained from an on-line mass spec- 
trometer facility. Neutrons were counted in a multitube polyethyl- 
ene-moderated detector. The total number of precursor atoms was 
determined by direct counting of ions deposited on the first dynode 
of an electron multiplier. The P/sub n/ values from this work 
generally agree with earlier measurements for the longer-lived pre- 
cursors but are consistently higher for the shorter-lived precursors. 
A log-log plot of P versus the reduced energy window (Q/sub B/ - 
B/sub n/)/(Q/sub B/ - C) gives a straight line with a slope of 6.0 +- 
1.4, in agreement with simplified theoretical predictions. Half-lives 
of Rb and Cs nuclides measured by neutron decay curves are given. 


NUCLEAR REACTIONS AND SCATTERING 


46857 Fission spectrum averaged cross sections of some threshold 
reactions measured with fast reactor ‘yayoi’. Kobayashi, K.; Kimura, 
1.; Nakazawa, M.; Akiyama, M. (Kyoto Univ. Osaka, Jpn). J. Nucl. 
Sci. Technol. (Tokyo); 13: No. 10, 531-540(Oct 1976). 

Fission spectrum averaged cross sections of twenty-one 
threshold reactions were measured in the core center of YAYOI 
which was a fast neutron source reactor. Fast neutron spectrum in 
the core was experimentally determined by using a set of activation 
foils and micro-fission counters, prior to the cross section measure- 
ment. The shape of the fast neutron spectrum was approximately the 
same as that of fission neutrons above about 2 MeV. Since this 
neutron field has scarce thermal and epithermal neutrons, measure- 
ment of nuclei produced by threshold reactions is not affected by 
(n,$gamma$) reactions which are induced by thermal and epithermal 
neutrons. Considerably high fast neutron flux (about 5*10$sup 11$ n/ 
cm$sup 2$.sec) enables one to measure cross sections of small values. 
42 refs. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


46858 Dynamic polarization potential for Coulomb excitation 
effects on heavy-ion scattering. Love, W.G.; Terasawa, T.; Satchler, 
G.R. (University of Georgia, Athens, Georgia 30602). Phys. Rev. 
Lett.; 39: No. 1, 6-8(4 Jul 1977). 

The very large deviations from Fresnel diffraction due to 
Coulomb excitation seen in heavy-ion scattering can be reproduced 
by a polarization potential which is derived without making the 
adiabatic approximation. This potential is predominantly imaginary. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 


46859 Correction to an assignment in '*°T] a decay. Ijaz, M.A.; 
Bingham, C.R.; Carter, H.K.; Robinson, E.L.; Toth, K.S. (Virginia 
Polytechnic Institute and State University, Blacksburg, Virginia 
24061). Phys. Reyv., C; 15: No. 6, 2251-2252(Jun 1977). 

A '®°W target (enriched to 92.6%) was bombarded with *N 
ions to produce 28-sec '*°Tl. In a previous experiment this nuclide 
had been uced with a less favorable target-projectile combina- 
tion, i.e., **7W + ™N. The 5.641-MeV a-particle group assigned to 
186T] at that time was not observed in the present study; it is 
apparently associated with '**Hg a decay. 


ENERGY LEVELS AND TRANSITIONS 


46860 Absolute electromagnetic transition probabilities in odd 
nuclei. Andreitscheff (V., W. Andreichev). (Institute of 
Nuclear Research and Nuclear Power, Bulgarian Academy of Sci- 
ences, Sofia). Sov. J. Particles Nucl. (Engl. Transl.); 7: No. 4, 415- 
430(Oct 1976). 

A review is given of some of the most recent investigations of 
absolute electromagnetic transition probabilities in deformed odd 
nuclei (150<A<190). The experimental study of isomers in the 
nanosecond region in nuclear reactions is discussed. The experimen- 
tal data are analyzed on the basis of the nonadiabatic model. A 
discussion is given of the effect of Coriolis mixing, the different 
deformations of one-quasiparticle states, and the collective motion of 
the core on the transition matrix elements. 


NUCLEAR REACTIONS AND SCATTERING 


46861 Analysis of the (p,t) reaction on ‘**Dy. Kolata, J.J.; Ooth- 
oudt, M. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., C; 15: No. 6, 1947-1958(Jun 1977). 

The level structure of *Dy has been investigated with the 
(p,t) reaction at 29.9-MeV incident proton energy. Angular distribu- 
tions were measured for transitions to 34 levels up to an excitation 
energy of 2.25 MeV in “*Dy. The und-state Q value for this 
reaction was determined to be Qo = -7.535 +- 0.015 MeV. Optical- 
model parameters were obtained self-consistently in the coupled- 
channels approach, and reaction calculations using these parameters 
demonstrated a very large destructive interference between direct 
and indirect transfer to the 2* member of the ground-state band. The 
anomalously strong transition to the J/sup 7/ = 0* state at 674 keV 
is interpreted in the model of Van Rij and Kahana, leading to 
suggestions as to the structure of this state. The strong L = 2 
transition to the J/sup 7/ = 2°* state at 890 keV is also discussed. 
Further evidence is given on the structure of the J/sup 7/ = 2* 
state at 1520 keV, and the J/sup 7/ = 4° state at 1627.3 keV, which 
has been suggested to belong to the “super” band in '**Dy. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


REFER ALSO TO CITATION(S) 46858 


SPONTANEOUS AND INDUCED FISSION 


46862 I’/sub n//T’/sub f/ in heavy actinides. Gavron, A.; Britt, 
H.C.; Goldstone, P.D.; Schoenmackers, R.; Weber, J.; Wilhelmy, 
J.B. (Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). Phys. Rev., C; 15: No. 6, 2238- 
2240(Jun 1977). 
Fission probabilities of heavy (mass 245—251) actinides have 
determined using previously described techniques. Empirical 
average ['/sub n//T°/sub f/ values and fission barrier parameters 
deduced from statistical model fits to the results are compared with 
previous results for lighter mass actinides. Odd-A Bk and Es nuclei 
exhibit a strong dip in P/sub f/ above the neutron binding energy, 
followed by a gradual increase with increasing excitation energy. 
We are not able to reproduce this trend with statistical model 
calculations. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 


46863 Proton orbital 1/2~ [521] and the stability of superheavy 
elements. Ahmad, I.; Friedman, A.M.; Chasman, R.R.; Yates, S.W. 


(Chemistry Division, Argonne National Laboratory, Argonne, IIli- 
nois 60439). Phys. Rev. Lett.; 39: No. 1, 12-15(4 Jul 1977). 

We present experimental evidence for the identification of the 
deformed ~ orbital 1/2~ [521] in and **7Bk. The implica- 
tions of this finding with respect to the stability of superheavy 
elements in the vicinity of Z114 are discussed. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 46863 


46864 Neutron absorption cross section of americium-241. 
Weston, L.W.; Todd, J.H. (Oak Ridge National Lab., TN). Nucl. 
Sci. ay No. 3, 356-365(Nov 1976). 
741Am neutron absorption cross section, which is 

dominantly capture, has been measured from 0.01-eV to 370-keV 
neutron energy. The Oak Ridge Electron Linear Accelerator was 
used as the source of pulsed neutrons. Resonance parameters have 
been derived for the data up to 50 eV. The capture gamma-ray 
detector used was the “total energy detector,” which is a modifica- 
tion of the Moxon-Rae detector. This detector required that the 
events be weighted Sy their pulse height in the detector and that the 
net efficiency of the detector be low. The cross section was normal- 
ized at thermal-neutron energies (0.02 to 0.03 eV), and the shape of 
the neutron flux was measured relative to the '°B(n,a) cross section 
up to 2 keV and relative to the *Li(n,a) cross section at higher 
neutron energies. The results of the measurement indicate a lower 
cross section (approximately 25 percent) between 0.3 and 100 eV 
than has been previously indicated and an appreciably higher cross 
section (by 100 percent at 100 keV) from 20 to 370 keV. 


46865 Levels of 233 235 237 and 72° 25! Ac studied by the 
(t,a) reaction. Thompson, R.C.; Wilcke, W.; Huizenga, J.R.; Hens- 
ley, W.K.; Perry, D.G. (Nuclear Structure Research Laboratory, 
University of Rochester, Rochester, New York 14627). Phys. Rev., 
C; 15: No. 6, 2019-2027(Jun 1977). 

The Pa, 236 Pa, Pa, 
230Th(t,a)?"°Ac, and 7°? Th(t,a)?*"Ac reactions were studied with a 
15-MeV triton beam. The reaction results are interpreted in terms of 
a distorted-wave—Born-approximation analysis. eoretical cross 
sections, calculated in the framework of the Nilsson model with 
[monte and Coriolis interactions included, are compared with experi- 
mental values. The following Nilsson proton configurations are 
identified in all of the residual nuclei: 1/2* [400],3/2* [402], 3/ 
2* [651], 1/27 [530]. The 1/2> [541] and 9/27 [514] configurations are 
tentatively assigned. Due to the increase in deformation with neu- 
tron number, the und state configuration of the Pa isotopes 
changes from 3/27 [530] to 1/2* [400] as A increases. 


46866 Intermediate structure studies of ***U cross sections. 
James, G.D.; Dabbs, J.W.T.; Harvey, J.A.; Hill, N.W.; Schindler, 
R.H. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev., C; 15: No. 6, 2083-2097(Jun 1977). 

Neutron induced fission and total cross sections of ***U have 
been measured over the neutron energy range from a few eV to 8.9 
MeV. Neutron and fission widths for 118 cross section resonances 
below 1500 eV have been determined and give a class I level spacing 
of 10.6 +- 0.5 eV and a neutron strength function of (0.86 4-- 0.11) x 
10-*. These fine structure resonances form two narrow intermediate 
structure resonances in the subthreshold fission cross section of *°*U. 
Parameters for the Lorentzian energy dependence of the mean 
fission width are deduced by maximum likelihood analysis on the 
assumption that, relative to this mean, the observed fission widths 
have a Porter-Thomas distribution. Two large fission widths mea- 
sured for resonances at 1092.5 and 1134 eV prompted a likelihood 
ratio test which indicates the presence of a narrow intermediate 
structure resonances at 580 and at 1227 eV. The class II ievel 
spacing derived from the observation of seven intermediate structure 
resonances below 14 keV is 2.1 +- 0.3 keV. Broad structures in the 
fission cross section at 310, 550, and 770 keV are assumed to be due 
to B-vibrational levels in the second minimum of the Strutinsky 
potential. Fluctuations due to the presence of class II resonances are 
strongly evident for each of these vibrational levels. It is shown that 
the fluctuations near 310 keV are consistent with parameters de- 
duced from the low energy data, and this agreement allows param- 
eters for the double humped fission barrier potential to be obtained. 


SPONTANEOUS AND INDUCED FISSION 


46867 (RLO—2225-T31-7) Delayed neutron spectra from fast 
fission. Progress report. Woodruff, G.L.; Eccleston, G.W. (Washing- 
ton Univ., Seattle (USA). Dept. of Nuclear Engineering). Aug 1976. 
Contract EY-76-S-05-2225. 18p. Dep. NTIS, PC A02/MF AOl. 

This report reviews the progress to date in the measurement 
of delayed neutron energy spectra from fast-neutron-induced fissions 
of Ta, 236), and 7°°Pu. 


46868 (RLO—2225-T31-8) Measured 
neutron spectra produced by fast-neutron-induced 


near-equilibrium delayed 
fission 


of ***Th, 
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233, and *°°Pu. Eccleston, G.W.; Woodruff, G.L. 
(Washington Univ., Seattle (USA). Dept. of Nuclear Engineering). 
1976. Contract EY-76-S-06-2225. 37p. Dep. NTIS, PC A03;MF AOl1. 

The near-equilibrium energy spectra of the delayed neutrons 
associated with fast-neutron-induced fissions of ***Th, 
38U and ***Pu are reported over the energy range 30 keV to 1500 
keV. The fission source spectrum approximated a prompt fission 
spectrum. A significant fraction of delayed neutrons were found to 
exist at energies below 100 keV and peaks in the spectra are in 
agreement with peaks reported by others. Comparisons with existing 
measurements show agreement at energies above 150 keV but have 
significant differences at energies below this value. 


46869 Light charged particles and fission elements from califor- 
nium-252 fission. Bolig, C.A. Jr.; Roy, R.R. (Arizona State Univ., 
Tempe). Nucl. Sci. Eng.; 61: No. 3, 366-369(Nov 1976). 

Light charged icles (LCP) and fission elements formed in 
ternary fission of 75*Cf have been investigated. The energy oa 
of light particles, alphas, and protons were studied using a A E X (E 
+ i E) particle-identifying telescope —. A coincidence 
circuit was used in such a way that the K x rays from the ternary 
fission fragments were electronically gated by a designated LCP and 
then stored in a multichannel analyzer. The K x rays were analyzed 
using a high-resolution lithium-drifted silicon spectrometer, permit- 
ting accurate identification of the elements in the charge distribution 
of fission fragments. Experimental results indicate the influence of 
the odd-even effect and also of shape deformation of alpha-accompa- 
nied ternary fission. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 46846 


NUCLEAR STRUCTURE 


46870 (ORO—5223-03) of short-range time- 
irreversibility in nuclear forces. Binstock, J.; Bryan, R.; Gersten, A. 
(Texas Agricultural and Mechanical Univ., College Station (USA). 
Dept. of Physics). 1976. Contract EY-76-S-05-5223. 88p. Dep. NTIS, 
PC A05/MF AO1. 

The observation that, in a time-irreversible one-boson-ex- 
change nucleon-nucleon potential model due to Bryan and Gersten, 
T-violation occurs mostly in the lowest-permitted angular momen- 
tum states, leads to construct a phase-shift parameterization of the 50 
to 450 MeV NN data where T-violation takes place only in the 
lowest possible angular momentum states. The five ordinary (T- 
symmetric) Wolfenstein amplitudes are taken from phase shift analy- 
sis, and the sixth, T-asymmetric amplitude, t(theta), is parameterized 
by a single infinitesimal phase parameter lambda; (lambdaz) in the 
case of np (pp) scattering. This leads to unique predictions for the 
relative angular distributions of time-reversal-asymmetric observa- 
bles P - A and P/sub A/ - P/sub B/, even though the absolute 
magnitudes remain undertermined. The model corresponds to an 
ordinary interaction that yields the usual experimental data, plus a 
superimposed very short-range T-noninvariant force. As such, it 
directs experimentalists to those angular regions of pp and np P - A 
and P/sub A/ - P/sub B/ measurements where T-violation due to 
short-range forces will be most strongly manifest. As the model 
incorporates isospin invariance, known to hold only at the few- 
percent level in np scattering, the predictions are likely to have the 
greatest significance in the case of pp scattering. 


46871 Semimicroscopic description of the density of states of 
complex nuclei. Vdovin, A.I.; Voronov, V.V.; Malov, L.A.; 
Solov’ev, V.G.; Stoyanov, C. (Joint Institute for Nuclear Research, 
wo Sov. J. Particles Nucl. (Engl. Transl.); 7: No. 4, 380-395(Oct 

The article describes a semimicroscopic method of calculation 
of the density of nuclear states which permits taking into account 
quasiparticle, vibrational, and rotational forms of nuclear excitations. 
A brief discussion of other nonstatistical methods of density calcula- 
tion is given. A discussion is given of the main results obtained by 
the semimicroscopic method: the dependence of the density on 
excitation energy, spin, and parity of the states; the nonstatistical 
behavior of the density of levels of certain nuclei at intermediate 
excitation energies; the role of collective motions in the correct 
description of the density. The experimental and theoretical values 
of the level density at the neutron binding energy are compared for a 
large number of nuclei from the region 50<A<250. A comparison 
is made with statistical calculations. 


46872 Droplet model of the giant dipole resonance. Myers, W.D.; 
Swiatecki, W.J.; Kodama, T.; El-Jaick, L.J.; Hilf, E.R. (Nuclear 
Science Division, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev., C; 15: No. 6, 
2032-2043(Jun 1977). 

roscopic model with two new features. The motion is treated as a 
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combination of the usual Goldhaber-Teller displacement mode and 
the Steinwedel-Jensen acoustic mode, and the restoring forces are all 
calculated using the droplet model. The A dependence of the 
resonance energies is well reproduced without any adjustable param- 
eters, and the actual magnitude of the energies serves to fix the value 
of the effective mass m* used in the theory. The giant dipole 
resonance is found to contain a large component of the Goldhaber- 
Teller type of motion, with the Steinwedel-Jensen mode becoming 
comparable for heavy nuclei. The width [ of the giant dipole 
resonance is estimated on the basis of an expression for one-body 
damping. 
46873 Unacceptable behavior of the quadrupole interaction and a 
modification. Chattopadhyay, P.K.; Li, C.T.; Vassanji, M.; 
Vergados, J. (Department of Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania 19174). Phys. Rev., C; 15: No. 6, 2248- 
2250(Jun 1977). 

The familiar pairing-plus-quadrupole interaction is found to 
have (in some standard applications) the unacceptable property that 
the excitation energy of the first excited 2* state increases with the 
strength of the quadrupole interaction. A modified pairing-plus- 
quadrupole interaction which does not suffer from this pathology is 
proposed and tested. 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 46874 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 46845 


46874 (CONF-760155—1) Vibrational instability: a possible test 
of nuclear h Griffin, J.J.; Wong, C.Y. (Giessen Univ. 
(Germany, F.R.); Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy; Oak Ridge National Lab., Tenn. (USA)). 
a Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 14. international winter meeting on nuclear physics; 
Bormio, Italy (Jan 1976). 

In the controlled collisions of water aoe. an instability 
arises which was not predicted by theory. Nevertheless, it is believed 
that some well-established theoretical hydrodynamical consider- 
ations promise to describe the phenomenon in a very simple and 
intuitive way. As a result, there arises the prospect of testing, 
perhaps with some rigor, the qualitative question of whether ‘the 
nuclear fluid dynamics can properly be described as hydrodynamics 
(i.e., by means of a Navier—Stokes equation), or whether nuclear 
matter flows according to new laws still to receive their detailed 
specification. 5 figures. 


46875 (ORO—5126-15) Bound state momentum distributions. 
Alexander, Y.; Redish, E.F; Wall, N.S. (Maryland Univ., College 
Park (USA). t. of Physics and Astronomy). Mar 1977. Contract 
EY-76-S-05-5126. 14p. Dep. NTIS, PC A02/MF AO1. 

Proposed forms for nuclear momentum distributions are in- 
vestigated. Calculations of (p,p’) reactions using those forms are 
done in a PWIA at angles where the quasielastic peak is seen and 
also at back angles. The parameters used are derived from (e,e’) data, 
where the nuclear momenta probed overlap with those of the low 
angle (p,p’) experiment. Although there is reasonable agreement for 
the (p,p’) data at 180° the inclusion of distortion necessitates a 
different parameter set to obtain agreement for the quasifree process. 
It is concluded that the (p,p’) reaction cannot be readily understood 
with a simple momentum distribution. 


46876 Formalism of the microscopic theory of nuclear reactions 
with nucleons. Luk’yanov, A.A. (Physics and Power Engi ing 
Institute, Obninsk). Sov. J. Particles Nucl. (Engl. Transl.); 5 No. 4, 
431-447(Oct 1976). 

A number of formal theories of nuclear reactions with nu- 
cleons of low and medium energies are systematized within the 
framework of a unified microscopic approach based on the integral 
Lippmann-Schwinger equation and the method of projection opera- 
tors. A study is made of the different representations of transition 
amplitudes with direct processes, doorway states, and compound- 
nucleus resonances. The practical use of the general results of 
reaction theory for analyzing the detailed structure of nucleon- 
nucleus interaction cross sections in a wide range of energies is 


46877 Relativistic nuclear fluid dynamics. Amsden, A.A.; 
Harlow, F.H.; Nix, J.R. (Theoretical Division Los Alamos Scientific 
Laboratory, University of California, Los 
87545). Phys. Rev., C; 15: No. 6, 2059-2071(Jun 1977). 

By use of finite-difference methods we solve in three spatial 
dimensions the classical relativistic equations of motion for the 
collision of two heavy nuclei. These equations express the conserva- 
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tion of nucleon number, momentum, and ener; or 2 coated 
nuclear equation of state. For + at bard- 
ing energies per nucleon of 250 MeV and 2.1 GeV, we poi the 
time evolution of the matter distribution for several impact param- 
eters. Nearly central collisions deform and compress the system 
enormously, whereas in peripheral collisions the projectile is fi 

mented into a portion that proceeds roughly straight ahead at its 
original velocity and another portion that deposits its energy in the 
target. For a given impact parameter we construct from the velocity 
vectors at some large time the energy and angular distributions for 
the expanding matter. An integration of these results over impact 
parameter then gives us the double differential cross section d?o/ 
dEdQ. For the 250-MeV case we compare calculated and experi- 
mental results in the form of proton energy spectra for four laborato- 
ry angles ranging from 306 to 120° calculations reproduce 
correctly the experimental slopes at each angle, as well as the overall 
decrease in the ex: tal cross section from forward to backward 
angles. However, at 30° the calculated values are only one-half the 
experimental ones, whereas at 120° they are twice as large. These 
comparisons, together with comparisons of calculations a by 
other workers, suggest that heavy nuclei are ly transparent to 
each other during collisions at high energy, but that the process is 
not solely a superposition of individual nucleon-nucleon collisions. 

tead, coherent collective-field effects play some role. 


46878 Calculation of compound-nucleus cross sections for sym- 
metric very-heavy-ion reactions. Nix, J.R.; Sierk, A.J. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 87545). Phys. Rev., C; 15: No. 6, 2072- 
2082(Jun 1977). 

Cross sections for forming compound nuclei in s 
very-heavy-ion reactions are calculated by use of the criterion that 
the dynamical trajectory for the fusing system must pass inside the 
fission saddle point in a multidimensional space in order to form a 
compound nucleus. The dynamical trajectory is obtained by solving 
numerically the modified classical Lagrange equations of motion for 
a system whose shape is specified in terms of smoothly joined 
portions of three quadratic surfaces of revolution. This restriction to 
shapes that are axially symmetric is a good approximation for 
systems with small angular momentum, but it may be seriously 
deficient for systems with large angular momentum. The nuclear 
potential energy of deformation is determined by means of a macro- 
scopic model that includes the Coulomb energy and the nuclear 


ee energy. This latter quantity takes account of the surface 


energy of the liquid-drop model and the finite range of the nuclear 
force. For systems with angular momentum, a centrifugal pseudopo- 
tential calculated for rigid-body rotation is included. The nuclear 
flow considered is a su ition of incompressible, nearly irrota- 
tional collective-shape motion and rigid-body rotation. The transfer 
of energy of collective motion into internal single-particle excitation 
energy is included by means of Rayleigh’s dissipation function. For 
nuclear systems lighter than about + yields and for 
relatively low angular momentum, the fission saddle point lies out- 
side the point of hard contact in heavy-ion reactins; the compound- 
nucleus cross section at relatively low bombarding energy can be 
calculated in terms of a one-dimensional interaction barrier. For 
other conditions the fission saddle point lies inside the contact point: 
the compound-nucleus cross section is relatively smaller. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 46770 


NUCLEAR MODELS 


46879 Use of first and second derivatives in optical-model param- 
eter searches. Gloeckner, D.H. (Rutgers Univ., New Brunswick, 
NJ); Macfarlane, M.H.; Pieper, S.C. Comput. Phys. Commun.; 11: 
299-312(1976). 

The efficiencies of standard minimization ures in carry: 
ing out nuclear optical-model fits are compared. It is shown that 
first-order perturbation theory permits computation of the ient 
of chi? more than five times as fast as is possible by difference 
methods. A linear approximation to the second-derivative matrix in 
terms of first derivatives of residuals is found to be very accurate in 
the neighborhood of minima; it provides a way of introducing 
second-derivative information that is significantly superior to the use 
of variable-metric algorithms. The resulting restricted-step Gauss— 
Newton procedures are shown to be about five times as fast as 
direct-search methods. The use of the methods of pseudo-inverses to 

“freeze” linear combinations of parameters poorly determined by the 
data is discussed. 6 tables. 


46880 Boundary-condition model in two- and three-particle prob- 
lems. Efimov, V.N.; Schulz, H. (Joint Institute for Nuclear Re- 
search, Dubna). Sov. J. Particles Nucl. (Engl. Transl.); 7: No. 4, 349- 
365(Oct 1976). 

A unified method for solving two- and three-particle prob- 
lems i in the boundary-condition is considered. method is 


based on the use of specific properties of the two-particle off-shell 
wave functions. It is shown that the Schroedinger equation for a 
of theve identical bosons whose interactions tele 
in relative states and are described by means of the 

condition model without external potential reduces exactly to a one- 
dimensional integral equation. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 46787 


46881 (AD-A—035864) SAM-CE: a three-dimensional Monte 
Carlo code for the solution of the forward neutron and forward and 
adjoint gamma ray transport equations. Revision D. Final report 12 
Aug 74—31 Oct 75. Cohen, M.O.; Troubetzkoy, E.S.; —— 
H.; Steinberg, H.; Beer, M. (Mathematical Applications Grow 
Elmsford, N.Y. (USA)). 31 Oct 1975. Contract DNAOOI74.C°0040. 
73p. (MR—7021-Rev-D). NTIS, PC A04/MF AO1. 

Supersedes report No. MR—7021-Rev-C dated 31 Jul 74, 
AD-A—011847. 

The SAM-CE system is a FORTRAN Monte Carlo computer 
code designed to solve the time-dependent neutron and gamma ray 
transport equations in complex three-dimensional geometries. SAM- 
CE is applicable for forward neutron calculations and for forward as 
well as adjoint primary gamma ray calculations. In addition, SAM- 
CE is applicable for the gamma ray stage of the coupled neutron- 

secondary gamma ray problem, which may be solved in either 
the f forward or the adjoint mode. 


46882 (LA-UR—77-917) Sensitivity profiles for secondary 
energy and angular distributions. Gerstl, S.A.W. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 12p. 
(CONF-770401—17). Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

An extension of the classical theory of sensitivity analysis for 
radiation transport cross sections is developed which allows the 
calculation of sensitivity profiles for the distributions of secondary 
=" in both energy and angle. Equations for sensitivity profiles 
or secondary energy and angular distributions are given in analytic 
form as well as in multigroup discrete-ordinates form. Results from 
two demonstrative sample applications involving Fe(n,2n) and 
Cu(n,y) reactions are presented and discussed in detail. Integral 
sensitivities for secondary distributions are defined in analogy to the 
conventional integral cross-section sensitivities. Applications of the 
new sensitivities to nuclear data assessment tasks and error analyses 
are discussed. 7 figures. 


46883 (SAND—76-0264, pp 12-15) Versatile computational ca- 
pability for ion-solid interactions. Brice, D.K. Aug 1976. 

In Sandia technology. 

A two step calculating technique is used to determine the 
distribution of implanted ions in solids. First, the instantaneous ion 
depth distribution is determined at any given energy as the ions slow 
to a stop in the target material. Second, at each energy in the 
—— process, the rate at which the ions deposit energy is 


46884 (SAND—76-5884) Analytical techniques in 
m theory. Brice, D.K. (Sandia Labs., 
Albuquerque, N.Mex. (say): Rey Contract E(29-1)-789. 15p. 
(CONF-760978—1). Dep. NTIS $3.50. 

6. From Symposium on oo 0 Peking, China (25 Sep 
197 

The analytical methods which have been developed for calcu- 

lating ion range and energy deposition distributions are reviewed. 


46885 (UCID—17359) Temperature jump boundary conditions in 
radiation diffusion. Alonso, C.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Dec 1976. Contract W-7405- 
ENG-48. 41p. Dep. NTIS, PC A03/MF AOI. 

The radiation diffusion ype nee greatly simplifies radi- 
ation transport problems. Yet the application of this method has 
often been unnecessarily restricted to optically thick regions, or has 
been extended through the use of such ad hoc devices as flux 
limiters. The purpose of this paper is to review and draw attention to 
the use of the more physically appropriate temperature jump bound- 
ary conditions for extending the range of validity of the diffusion 
approximation. Pioneering work has shown that temperature jump 

boundary conditions remove the singularity in flux that occurs in 
ordinary diffusion at small optical thicknesses. In this review paper 
Deissler’ $s equations for frequency-dependent jump boundary condi- 
tions are presented and specific geometric examples are calculated 
analytically for steady state radiation transfer. When jump boundary 
conditions are applied to radiation diffusion, they yield exact solu- 
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tions which are naturally flux- limited and -corrected. We 
believe that the presence of temperature jumps on source boundaries 
is probably responsible in some cases for the past need for imposing 
ad hoc flux-limiting constraints on pure diffusion solutions. The 
solution for transfer between plane ana, which is exact to all orders 
of optical thickness, also provides a useful tool for studying the 
accuracy of computer codes. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 46882 


46886 (CONF-770401—12) Role of “standard” fine-group cross 
section libraries in shielding analysis. Weisbin, C.R.; Roussin, R.W.; 
Oblow, E.M.; Cullen, D.E.; White, J.E.; Wright, R.Q. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 10p. 
Dep. NTIS, PC A02/MF AO1. 
From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 ec 
The Divisions of Magnetic Fusion een A (DMFE) and 
Reactor Development and Demonstration (DRDD) of the United 
States Energy Research and Development Administration (ERDA) 
have jointly sponsored the development of a 171 neutron, 36 gamma 
ray group pseudo —— independent cross section library 
He upon ENDF/B-IV. This library (named VITAMIN-C and 
packaged by RSIC as DLC-41) is intended to be generally applicable 
to fusion blanket and LMFBR core and shield analysis. The purpose 
of this paper is to evaluate this library as a possible candidate for 
specific designation as a “standard” in light of American Nuclear 
iety standards for fine-group cross section data sets. The ratio- 
nale and qualification procedure for such a standard are discussed. 
Finally, current limitations and anticipated extensions to this pro- 
cessed data file are described. 


46887 (LA-UR—77-872) Background cross section approach to 
generating group constants for shielding calculations. MacFarlane, 
R.E.; Kidman, R.B.;. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 9p. (CONF-770401—18). Dep. 
NTIS, PC A02/MF 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

The background cross section method is evaluated for appli- 
cations in shielding analysis. It is shown that approximations in 
the standard method are inadequate for deep penetration in nearly 
pure materials and for problems in which elastic removal is impor- 
tant. Three improvements are proposed and tested: buckling iter- 
ation to improve leakage calculations, improved elastic removal 
iteration, and explicit self-shielding of all elements and Legendre 
orders of the elastic matrix. 2 figures, 2 tables. 


46888 (LA-UR—77-923) Application of the ONETRAN and 
TIMEX codes to shielding problems. Hill, T.R. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 6p. 
(CONF-770401—16). Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

Some of the unique features of importance to shielding calcu- 
lations available in the ONETRAN and TIMEX codes are de- 
scribed. The results of two typical shielding problems which display 
the advantages of these two codes are presented. 3 figures. 


46889 (LBL—6167) Relative attenuation characteristics of some 
shielding materials for PuB neutrons. Bringham, P.S.; McCaslin, J.B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 3 Jan 
ong Contract W-7405-ENG-48. 13p. Dep. NTIS, PC A02/MF 
AOl. 


Relative attenuation measurements of 2.2 MeV neutrons in up 
to 12 inches of shield are reported for the following shielding 
materials: polyethylene, water, spodumene-gypsum, Gypsum (wet 
and dry), and concrete. (SDF) 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 45926 


46890 (ANL—76-59) Automated approach to quantitative error 
analysis in neutron transport calculations. Bareiss, E.H.; Dersti 
K.L. (Argonne National Lab., Ill. (USA)). Sep 1976. Contract W-31- 
109-ENG-38. 164p. Dep. NTIS, PC A08/MF AO1. 

A method is described how a quantitative measure for the 
robustness of a given transport theory code for coarse network 
calculations can be obtained. A code, that performs this task auto- 
matically and at only nominal cost, is described and has been 
implemented for slab geometry. This code generates also user orient- 
ed — problems which exhibit the analytic behavior at 
interfaces. 


46891 (BAW—10112A) ETOGM: epithermal cross section gen- 
eration code using ENDF/B data. Wittkopf, W.A.; Tilford, J.M.; 
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Kirschner, G. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Div.). Jan 1977. 148p. Babcock and 
Wilcox, Lynchburg, VA. 

ETOGM processes ENDF/B FORMAT data to produce a 
master epithermal library containing multigroup cross sections, re- 
solved and unresolved resonance parameters, and a scattering matrix 
for up to 100 materials of interest in reactor design calculations. The 
epithermal energy range may be divided into as many as 127 groups, 
and a weighting function may either be input or calculated by the 
code for use in calculating average group coefficients. Resonance 
contributions from thermal and negative energy resolved resonances, 
as well as infinite-dilute corrections in the epithermal range, are 
added to the appropriate smooth cross sections. Resolved and unre- 
solved resonance are tabulated when applicable. A com- 
bined inelastic-(n,2n) scattering matrix is calculated from secondary 
neutron energy distribution data. A fission spectrum is computed for 
each fissionable material. The master epithermal library is generated, 
updated, and edited by the ETOGM program. 


46892 (BAW—10113A) THOR: thermal cross section generation 
code using ENDF/B data. Andrews, J.B. II; Hassan, N.M.; Wittkopf, 
W.A. (Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear 
Power Generation Div.). Feb 1977. vp. Babcock and Wilcox, 
Lynchburg, VA. 

THOR processes ENDF/B data files to produce a master 
thermal library containing multigroup cross sections, scattering ker- 
nels, and slowing-down source distributions for use in thermal spec- 
trum calculations. The thermal energy range may be described by up 
to 80 energy groups, and a weighting spectrum may be either input 
or calculated by the program for use in obtaining average group 
coefficients. Resonance contributions to the thermal cross sections 
are added to the appropriate smooth cross sections to obtain the 
cross section for each reaction type. Scattering kernels may be 
produced using either thermal neutron scattering law data or free 
gas scattering law data, depending on the form of the data present on 
the ENDF/B data file for the material. Slowing-down source distri- 
butions are calculated for each material assuming a 1/E neutron flux 
in the epithermal energy range. The master thermal library produced 
by THOR may contain up to 100 materials with coefficient data 
present at a maximum of 25 temperatures for each material. 


y of diffusion coefficient in a fast 


46893 Estimation of anisotrop 
reactor. Takeda, T.; Azekura, K. (Hitachi Ltd, Kawasaki-shi, Jpn). J. 
Nucl. Sci. Technol. (Tokyo); 13: No. 3, 146-149(Mar 1976). 

In the first part of this note, the anisotropic diffusion coeffi- 
cient is evaluated for a cylindrical cell by both integral transport and 
diffusion theories and the results are compared with those from two 
exact calculations without the adoption of any approximation. In the 


second part, the procedure is used to evaluate the effective diffusion 
coefficient for a fast reactor, and a calculation is made on the effect 
of anisotropy in the diffusion coefficient upon the neutron multipli- 
cation factor and the control rod worth. 6 refs. 


46894 Optical potential for ultracold neutrons. Stepanov, A.V. 
(Institute of Nuclear Research, Academy of Sciences of the USSR, 
Moscow). Sov. J. Particles Nucl. (Engl. Transl.); 7: No. 4, 396- 
414(Oct 1976). 

The theory of the passage of ultracold neutrons through 
matter is reviewed. The methods of the theory of multiple scattering 
are used to obtain an expression for an optical potential describing 
the interaction of neutrons of this energy range with matter. The 
influence of inhomogeneity of the scattering medium on the damping 
and dispersion law of a coherent neutron wave is considered. 


46895 of the neutron emission spectra from materi- 
als bombarded with 14-MeV neutrons. Hansen, L.F.; Grimes, S.M.; 
Howerton, R.J.; Anderson, J.D. (Lawrence Livermore Lab., CA). 
Nucl. Sci. Eng.; 61: No. 2, 201-211(Oct 1976). 

Neutron emission spectra from targets bombarded by 14-MeV 
neutrons have been calculated using three nuclear models. The 
elements studied included aluminum, iron, copper, nickel, and nio- 
bium and were selected because of their potential importance in 
fusion reactor design and because measured cross sections and 
evaluated cross-section libraries were available for comparison with 
the calculations. Contributions from statistical, pre-equilibrium, and 
direct reactions are included to achieve a good fit to the data. The 
calculated spectra are also com with the predictions of the 
ENDF/B-IV and the Livermore ENDL neutron libraries. 


MEDICAL PHYSICS 


DOSIMETRY 
REFER ALSO TO CITATION(S) 46557 


46896 Dosimetric measurements in the neutron field produced by 
a deuterium gas target with a compact medical cyclotron. McDonald, 


OCT. 15, 1977 


J.C.; Kuo, T.Y.T.; Freed, B.R.; JS. Ihysics Laborato- 
ry, Memorial Sloan—Kettering Cancer a ew York, New 
York 10021). Med. Phys.; 4: No. 4, 319-321(Jul 1977). 

Several dosimetric measurements have been carried out in the 
neutron field produced by accelerated deuterons incident upon a 
— deuterium gas target. A significant improvement has 

achieved in central-axis depth dose when compared to the 
*Be(*He,n)"'C interaction previously studied. Designs for a target 
with a high-power dissipation capability are currently underway. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 45866 


(AD-A—020131) Theoretical investigation of disordered 
systems. Final report 30 Apr—30 Sep 75. Esterling, D.M. (Indiana 
Univ., Bloomington (USA). Dept. of Physics). Nov 1975. 39p. 
NTIS, PC A03/MF 

There were two general areas of investigation covered during 
this granting period: properties of disordered systems, particularly 
substitutionally disordered alloys, and effects of strong interactions 
in many body systems, such as dilute magnetic alloys particularly 
with regard to understanding the fundamental aspects of magnetism. 
A third area was initiated near the end of the granting period: 
application of the constructs and methodology of solid state physics 
to problems in materials engineering. 


pan onl — of localization in the coherent potential approxi- 
the one-dimensional limit. Bishop, A.R. (Cornell Univ., 
= NY). Solid State Commun.; t7: No. 11, 1405-1408(1975). 
It is proven, through use of a Ward identity, that the coherent 
potential approximation predicts only extended states in an infinite, 
one-dimensional, arbitrarily cellularly disordered Anderson model. 
However, the unique topological characteristics of one dimension 
result in divergent vertex corrections, so the reason for the absence 
of localization is unexpectedly subtle. 2 figures. 


46899 Anomalous behaviour at the wed center of a one-dimen- 
sional system with off-diagonal disorder. Bush, R.L. (Univ. of Notre 
Dame, IN). J. Phys., C (London); 8: L547- L549(1975). 


apparent singularity in the density of states and the non- 
existence of a limiting distribution of self-energy at the centre of the 
band in one-dimensional systems with off-diagonal disorder (report- 
ed by Weissmann and Cohan) is related to the existence of a 
nonlocalized state at that energy. Arguments are given for the 
extendedness cf such a state. Results of Monte Carlo calculations, 
which confirm these arguments, are discussed. 


46900 Automated computer indexing of powder patterns: the 
monoclinic case. Smith, G.S.; Kahara, E. (Univ. of California, Liver- 
more). Appl. Crystallogr.; 8: 681-683(Dec 1975). 

A procedure for the computer indexing of powder diffraction 
et of monoclinic crystals is described. method is based on 
locating the orthogonal hkO and Okl zones by means of two 
relationships among the Q (= 1/d?) values: 2Qo20 + Q/sub h10/ = 
Q/sub h30/ and 3Qo2% + Q/sub h20/ = Q/sub h40/. The mono- 
clinic angle is determined by trying certain low-index hol and hkl 
values for the reflections not already indexed and by ss 
the entire pattern can then be indexed. A computer program 
been written in Fortran IV and extensively tested on a variety of 
known patterns of various degrees of experimental accuracy and 
inherent difficulty. At present, about 60 percent of the test patterns 
can be indexed in an automated fashion. 4 tables. 


46901 Stress analysis of crack problems with a three-dimensional, 
time-dependent computer program. Chen, Y.M.; Wilkins, M.L. (Univ. 
of oe Livermore). Int. J. Fract.; 12: No. 4, 607-617(Aug 
1976). 

A three-dimensional, time-dependent computer program is 
used for the stress—strain analysis of elastic—plastic materials sub- 
jected to tensile loads. Several geometries are considered. The 
capabilities and advantages of this aplicit finite difference computer 
program are demonstrated, and recommendations for future applica- 
tions are made. 11 figures. 


46902 Born approximation in the theory of the scattering of 
elastic waves by flaws. Gubernatis, J.E.; Domany, E.; Krumhansl, 
J.A.; Huberman, M. (Laboratory of Atomic and Solid State Physics 
and Materials Science Center, Cornell University, Ithaca, New York 
14853). J. Appl. Phys.; 48: No. 7, 2812-2819(Jul 1977). 

We used the integral equation formulation of the scattering of 
elastic waves to generate an approximate solution analogous to the 
Born approximation in quantum mechanics. This solution is attrac- 
tive because of the ease with which it may be applied to scatterers of 
complicated shapes. We investigated the validity of the approxima- 
conclusion voids in elastic media is the appro: 


describes well the when the wavelength of the incident 
wave is approximately an order of magnitude larger than the scat- 
terer and when the scattering is viewed in the backscattered direc- 
tions. For many applications this range of validity is experimentally 
accessible. For elastic inclusions, however, where the properties of 
defect and host differed by 20—40%, the Born a is 
surprisingly good for all angles and even at short wavelengths. 


SUPERCONDUCTIVITY 

REFER ALSO TO CITATION(S) 46063 

ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 45861, 45908, 45943 


46903 (TID—27577) in nonuniform Josephson 
junctions. Walker, P.L. (California Univ., Riverside (USA). t. of 
Physics). Jul 1976. Contract EY-76-S-03-0034. 101p. Dep. NTIS, PC 
A06/MF AOl1. 

Thesis. 

The Time Dependent Ginzburg-Landau equation is believed 
to describe the dynamics of the fluctuating order parameter of 
superconductors operated above their superconducting transition 
temperature, T/sub c/. In this theory the relaxation rate of the 
fluctuating order parameter is a linear function of temperature T for 
T greater than or equal to T/sub c/. However, recent experiments 
utilizing pair tunneling in AlI—Al,O;—Pb junctions to directly mea- 
sure the order parameter relaxation rate have indicated suppression 
of the relaxation rate from linearity over a temperature region much 
larger than the Ginzburg critical region. In order to explain this 
behavior two possible mechanisms are presented: First, the effect of 
random variations of the junction barrier thickness is calculated 
assuming Gaussian statistics and a Gaussian correlation function for 
the spatial variation in barrier thickness. Variations in thickness of 
root mean square amplitude of 1 A and wavelength of 18,000 A are 
needed to explain the data. Second, the effect of static fluctuations of 
the local T/sub c/ of the aluminum film on the dynamic order 
parameter is calculated in the Gaussian approximation. Fluctuations 
of average size approximately equal to the correlation length and 
mean square amplitude approximately 0.058 give good puma 
with the experimental data. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


46904 (ORO—3992-304) Dirac spinor solitons or bags. Werle, J. 
(Texas Univ., Austin (USA). Center for Particle Theory). May 1977. 
Contract EY-76-S-05-3992. 16p. Dep. NTIS, PC A02/MF AOl. 

Explicit solutions of a nonlinear Dirac equation in the four- 
dimensional Minkowski space were found. They are continuous 
eigenfunctions of spin '/2, energy and parity, and are confined to the 
interior of a sphere of definite radius a, with no tails outside the 
sphere. They are called solitons though the name of spinor droplets 
or bags may be more appropriate. Because of the Lorentz covariance 
of the Dirac equations, arbitrarily moving solitons can be obtained 
from the rest system solutions by applying proper Lorentz transfor- 
mations. 


46905 Human perception and the uncertainty principle. Harney, 
R.C. (Univ. of California, Davis). Am. J. Phys.; 44: No. 8, 790- 

concept of the uncertainty principle that position and 
momentum cannot be simultaneously specified to arbitrary accuracy 
is somewhat difficult to reconcile with experience. This note de- 
scribes order-of-magnitude calculations which quantify the inadequa- 
cy of human — with regards to direct observation of the 
breakdown of the trajectory concept implied by the uncertainty 
principle. Even with the best optical microscope, human vision is 
inadequate by three orders of magnitude. 1 figure. (RWR) 


46906 Theory of reality. Stapp, H.P. (Lawrence Berkeley Labo- 
ratory, University of California, eley, California). Found. Phys.; 
7: No. 5, 313-323(Jun 1977). 

Bell's theorem is used to guide the formulation of a unified 
theory of reality that incorporates the basic principles of relativistic 
quantum theory. 


46907 Effective-photon theory: A critical Eimerl, D. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Phys. Rev. Lett.; 39: No. 1, 18-20(4 Jul 1977). 

It is shown that effective-photon theory is in serious conflict 
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the total photon-photon scattering cross section is derived which 

requires this cross section to be unacceptably large. The rate of beam 

of magnitude 


RELATIVITY AND GRAVITATION 


46908 (N—76-29003) Space lenses. Bliokh, P.V. Translation of 
Nov. Zhizni, Nauke, Tekhn., Ser. Fiz.; No. 1, 1-64(Jul 1976). 49p. 
(NASA-TT-F—17083). NTIS, PC A03/MF AOI. 

Unusual telescopes are discussed, whereby entire celestial 
bodies (the moon, sun, and earth) are used as parts of them. The 
operation of such ‘space lenses’ is described, and the asironomical 
investigations in the radio and X-ray bands carried out with them are 
explained. Part of the discussion is devoted to the lenslife effect of 
the gravitational fields of the sun and stars. (Author) (GRA) 


46909 Pair production by a collapsing body as a quantum-geome- 
try effect. Menskii, M.B. (All-Union Research Institute for Physico- 
technical and Radio Measurements). JETP Lett. (USSR) (Engl. 
Transl.); 24: No. 10, 518-521(20 Nov 1976). 

The process of black-hole production in gravitational col- 
lapse, accompanied by production of pairs from vacuum, is de- 
scribed as a quantum transition of space-time geometry from one 
quasistationary state into another. It is shown that the mass of the 
produced black hole is finite and depends on the spectrum of the 
collapsing matter. 


46910 Laser experiments and various four-dimensional symme- 
tries. Hsu, J.P. (Center for Particle Theory, The University of Texas 
at Austin, Austin, Texas). Found. Phys.; 7: No. 3, 205-220(Apr 1977). 

The structures of space and time associated with various four- 
dimensional symmetries are constructed and examined. It is interest- 
ing that some of these four-dimensional symmetries are compatible 
with the existence of an aether in the Einstein sense. There are two 
classes of infinitely many four-dimensional symmetries that cannot 
be ruled out by previous experiments. We discuss some laser experi- 
ments that test these two classes of four-dimensional symmetries. An 
interesting connection between the nonclassical aether and gravity 
through the equality of inertial and gravitational mass is explored. 


OPTICS 


46911 LITEPATH: a computer model of an optical system. 
Yaffe, L.G. (California Inst. of Tech., Pasadena); Mode, V.A.; 
Sisson, D.H.; McMillan, G.G. Simultation; 101-104(Apr 1976). 

A computer model of a _ spectroscopic optical system 
is discussed that gives the user freedom to analyze a wide variety of 
arrangements of optical surfaces between a light source and a 
detector. The source may be a point source, or an emitting volume 
with a linear or nonlinear intensity profile. The optical surfaces may 
absorb, reflect, refract, filter, or transmit photons. This model was 
used to calculate instrument correction factors for fluorescence 
systems. The model yields results that agree with experimental 
results. 4 figures, 2 tables. 


46912 Weakly dispersive pulse propagation in lossy media. 
Fisher, R.A. (Los ‘sinanee Scientific Lab., NM). Am. J. Phys.; 44: No. 
10, 1002-1005(Oct 1976). 

The propagation of a light pulse in a material characterized 
by a complex index of refraction is examined. One cannot a 
the role of attenuation in calculating the temporal reshaping of the 
pulse. It is found that in an absorbing material pulse reshaping 
cannot be attributed to either dispersion or absorption only. It is 
shown that a material with the dispersion relationship specified in 
the article cited in the title cannot exist. The parameters of the 
material violate the ape ntget relationships, and a portion of 
the pulse exiting such a sample would exceed the speed of light. A 
temporally Gaussian unmodulated pulse to a ; approximation is 
found to retain its shape as it propagates through this fictitious 
system. (RWR) 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 46800 


46913 (LA-UR—77-514) General class of nonlinear bifurcation 
problems from a point in the essential spectrum: application to shock 
wave solutions of kinetic equations. Nicolaenko, B. (Los Alamos 
Scientific Lab., N.Mex. (USA). W-7405-ENG-36. 
25p. (CONF-761088—1). Dep. NTIS $ 

From Symposium on of bifurcation 
Madison, Wisconsin, United States of America (USA) (27 Oct 197: 

An abstract class of bifurcation problems is investigated from 
the essential spectrum of the associated emma derivative. This 
class is a very general framework for the theory of one-dimensional, 
steady-profile traveling- shock-wave solutions to a wide family of 
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kinetic integro-differential -— uations from nonequilibrium statistical 
mechanics. Such integro-differential equations usually admit the 
Navier—Stokes system of compressible gas dynamics or the MHD 
systems in plasma dynamics as a singular limit, and exhibit similar 
viscous shock layer aaaiow. The mathematical methods associated 
with systems of partial differential equations must, however, be 
replaced by the considerably more complex Bifurcation Theory 
setting. A hierarchy of bifurcation problems is considered, starting 
with a simple bifurcation problem from a simple eigenvalue. Sections 
are entitled as follows: introduction and background from mechan- 
ics; the mathematical problem: principal results; a generalized oper- 
ational calculus, and the derivation of the generalized Lyapunov— 
Schmidt equations; and methods of solution for the Lyapunov— 
Schmidt and the functional differential equations. 1 figure. (RWR) 


46914 Note on the qualitative theory of lumped parameter sys- 
tems. Perelson, A.S. (Los Alamos Scientific Lab., NM). Chem. ie 
Sci.; 31: 170-173(1976). 

The qualitative influence of positive definite capacitance ma- 
trices, C, on the stability of lumped parameter systems described by 
C dx/dt = f(x) has been discussed. The asymptotic stability of the 
steady states of this system to small disturbances is determined by the 

equations d eta/dt = C™'J eta, where J is the Jacobian 
matrix of f evaluated at the steady state. C incorporates a set of time- 
invariant parameters. Called ‘capacitance terms’, they occur in such 
problems as exothermic chemical reactions, electrical circuit theory, 
and network theory. This paper considers the stability of the former 
equation under various constraints on the matrices of C and J, and 
shows that the structure of the equations is such that there can exist 
critical values of capacitance terms at which bifurcations to periodic 
solutions occur. | figure. (RWR) 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


46915 First fusion neutrons from a weapon device. 
Adventures Exp. Phys.; 5: 33-75(1976). 

An account of the first observation of thermonuclear neutrons 
from a hydrogen weapon, the George shot, is presented. A personal 
narrative by the researchers J. Allred and L. Rosen includes such 
topics as the formation of the experimental team, description of the 
experimental technique, testing the experimental apparatus, testing 
the effects of a blast, a description of the test area, and the observa- 
tion of neutrons from fusion. Excerpts are presented from several 
chapters of the Scientific Director's report on the atomic weapons 
tests of 1951. Also included is a brief description of the basic design 
of the hydrogen bomb, a recounting of subsequent developments, 
and short scientific biographies of the researchers. 21 figures, 2 
tables. (RWR) 


46916 Discovery of omega meson, 
Adventures Exp. Phys.; 5: 77-112(1976). 
A nal account of the discovery of the w meson is given 
by researcher B. Maglich. His account includes such topics as early 
and unsuccessful searches for a neutral vector meson (by himself and 
others), eventual discovery of the rho meson, the Goldhaber effect, 
and the observation and characterization of the w meson. Explana- 
tory physics notes on electromagnetic structure experiments and the 
determination of the quantum numbers of the w meson are provided 
for nonspecialists. Also included are an outline of the relation 
between vector mesons and nuclear forces, a reprint of the Physical 
Review Letter on Evidence for a T = 0 three-pion resonance, and a 
scientific autobiography of the researcher. 14 figures, 1 table. (RWR) 


46917 Discovery of massive neutral vector mesons. Adventures 
Exp. Phys.; 5: 113-165(1976). 

Personal accounts of the discovery of massive neutral vector 
mesons (psi particles) are given by researchers S. Ting, G. Gold- 
haber, and B. Richter. The double-arm spectrometer and the Cher- 
enkov effect are explained in a technical note, and the solenoidal 
magnetic detector is discussed in an amen ye od note for nonspecia- 
lists. Reprints of three papers in Physical Review Letters which 
announced the discovery of the particles are given: Experimental 
observation of a heavy particle J, Discovery of a narrow resonance 
in e* e~ annihi'ation, and Discovery of a second narrow resonance in 
e*e” annihilation. A discussion of subsequent developments and 
foures (RW) hies of the three authors are also presented. 25 


first neutral vector meson. 
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46918 Technology index for plasmaphysics 
reactors. Volume 11, No. 4, 1977. Bibliography, 


author index, subject 
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index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 
nenergie-Dokumentation (1977). 52p. 

This bibliography contains 260 references on various aspects 
of controlled fusion and plasma research. Subject and author indexes 
are included. (MOW) 


PLASMA RESEARCH 


46919 Research on controlled thermonuclear fusion in the various 
institutes of the Academy of Sciences of the USSR, 1975—1976. 
Rabinovich, M.S. (Scientific Council on the Overall Problem of 
Plasma Physics, Academy of Sciences of the USSR). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 568-578(Nov 1976). 

A summary is given of the reports on thermonuclear reactions 
presented at the June, 1976 meeting of the joint Soviet-American 
commission on controlled fusion.(AIP) 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 46158 


46920 (CONF-770405—1) Ohmic heating system for ORMAK 
Upgrade. Bailey, J.M.; Broverman, A.Y.; Easter, R.B.; Harris, J.H.; 
Hill, R.E.; Heck, F.M.; Wolf, J.E. (Oak Ridge National Lab., Tenn. 
py a 1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
AOl. 

From IEEE southeastern conference; Williamsburg, Virginia, 
United States of America (USA) (4 Apr 1977). 

Design techniques for the ohmic heating system of a new 
research tokamak now being designed at the Oak Ridge National 
Laboratory are presented. 


Critical concentrations for power 
multiplication in beam-heated torodial fusion reactors. Jensen, R.V.; 
Sen D.E.; Jassby, D.L. (Princeton Univ., N.J. (USA). Plasma 

Physics Lab.). Apr 1977. Contract EY-76-C-02-3073. 25p. Dep. 
NTIS, PC A02/MF AO1. 

Using the most recent evaluations of power loss by impurity 
radiation, we have calculated the maximum permitted impurity 
concentration for several species as a function of Q, the ratio of D-T 
fusion power to injected beam power. These criteria for maximum 
impurity concentration must be satisfied before applying the usual n/ 
sub e/tau/sub E/ vs T/sub i/ conditions for obtaining a given Q- 
value. For Q approximately < 3, the critical impurity concentration 
f/sub cz/ varies as Z/sup -2.2 to -2.5/. The tolerable concentration 
of medium- and high-Z impurities for operation at low Q (approxi- 
mately <2) can be at least one order of magnitude larger than the 
concentration allowed for ignition, provided that the plasma tem- 
perature is maintained by reacting ion beams. 


pulse. Volosevich, P.P.; Deg- 
tyarev, L.M.; Levanov, E.I.; Kurdyumov, S.P.; Popov, Y.P.; Sa- 
marskii, AA; Favorskii, A.P. (Institute of Applied Mathematics, 
Academy of Sciences of the USSR ). Sov. J. Plasma Phys. (Engl. 
Transl.); . No. 6, 491-498(Nov 1976). 

The creation of thermonuclear conditions in a plasma by 
subjecting a deuterium—tritium target to an appropriately tailored 
laser pulse is studied. The physics of the process is studied, and 
several interesting features are pointed out. The effects are studied 
by combining analytic methods with numerical simulations on a 
computer on the basis of a one-dimensional model. 


46923 Possibility of steady-state thermonuclear reaction in a 
tokamak. Kolesnichenko, Y.I.; Reznik, S.N.; — A.D. (Institute 
of Nuclear Research, Academy of Sciences of the Ukrainian SSR, 
ae Sov. J. Plasma Phys. (Engl Transl.); 2: No. 6, 502-505(Nov 

A self-sustained thermonuclear D—T reaction can occur in 
the steady state (or in a quasisteady state) in a toroidal device of the 
tokamak type if the plasma radius is sufficiently large. The steady- 
state plasma temperature can be extremely high. For example, in a 
plasma of radius a= 100—200 cm, with neoclassical transport, the 
temperature at the central part of the plasma is ~70 keV in the 
steady state. The steady-state temperature distribution is reached 
spontaneously as the result of the onset of a thermal thermonuclear 
instability if the plasma is first heated to a temperature of the order 
of 10 keV. Steady-state thermonuclear combustion can also occur at 
trolled. 


46924 Azimuthal distribution of the flux of high-energy a parti- 
cles to the chamber wall in an axisymmetric tokamak. Kolesnichenko, 
Y.1L; Fursa, A.D.; Yavorskii, V.A. (Institute of Nuclear Research, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 506-510(Nov 1976). 


these particles 

dus 

. It is shown that toroidal drift in this 
any substantial loss of high-energy a 


particles from the plasma. 


46925 Certain aspects of the production of high-energy ions in a 
turbulent current plasma. Barkov, A.P.; Burchenko, P.Y.; 
Volkov, E.D.; Konovalov, V.G.; Konovalov, LL; Ranyuk, A 
Rubtsov, K.S.; Rudakov, V.A.; Slavnyi, AS. (Physicotechnical > 
stitute, Academy of Sciences of the USSR, Khar’kov). Sov. J. Plasma 
Phys. (Engl. Transl): 2: No. 6, 562-564(Nov 1976). 

The ion temperature, energy spectra, and distribution func- 
tions of a helium plasma undergoing turbulent heating in the Sirius 
stellarator are studied. (AIP) 


46926 F of ine memes fusion of elements. Belokon’, 
V.A.; Ilinskii, ; Khokhlov, R.V. (Moscow State University). 
4 Lett. (USSR) (Engl. Transl.); 24: No. 10, 525-528(20 Nov 

The feasibility of fusion of various elements is discussed on 
the basis of an extrapolation of the known conditions of controlled 
thermonuclear fusion. 


46927 Bistable equilibrium of the ATC tokamak and application 
to magnetic pumping. Hsuan, H.; Bol, K. (Plasma Physics Laborato- 
ry, Princeton University, Princeton, New Jersey 08540). Phys. Rey. 
Lett.; 38: No. 26, 1526-1528(27 Jun 1977). 

It is experimentally Gemonstrated in the ATC device that, 
with appropriate adjustment of the external magnetic circuitry, the 
tokamak plasma may be stable for two different major radii. The 
dynamics of the transition between the two equilibria involves a 
faster compression and expansion of the plasma than is practical in 
the monostable case; this may be useful in the Artsimovich-Furth- 
Ellis axisymmetric magnetic pumping scheme. 


46928 Cross-field-current driven lower-hybrid instability and sto- 
chastic ion heating. Yamada, M.; Owens, D.K. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 08540). 
Phys. Rev. Lett.; 38: No. 26, 1529- 1$32(27 Jun 1977). 

A suprathermal electron beam is injected parallel to B in a 
low-8 plasma. The sharp space-potential drop across the surface of 
the beam generates a strong cross-field current which in turn drives 
a modified two-stream instability at the lower hybrid frequency. 
Intense stochastic ion heating is observed with the onset of the 
instability, and the heating rate is found to be proportional to the 
wave energy. 


46929 Extraction and propagation of rotating intense proton 
beams from a magnetically insulated diode. Humphries, S. Jr.; Eichen- 
berger, C.; Sudan, R.N. (Laboratory of Plasma Studies, Cornell 
University, Ithaca, New York 14853). J. Appl. Phys.; 48: No. 7, 2738- 
2752(Jul 1977). 

A magnetically insulated parallel-plate geometry was used to 
produce intense rotating beams of protons. It is shown that even 
though the diode is not in equilibrium with respect to the drifti 
electrons, a decrease in the perveance by more than a factor of 
could be produced by the application oft the field. Operation of the 
diode is accompanied by strong bursts of microwave radiation. 
Efficiencies over 50% were achieved in accordance with theory. Ion 
current-density enhancements above the Child-Langmuir limit that 
appear directly attributable to —— electron space-charge effects 
were observed. Typically, more than 3 x 10'* protons were extracted 
per pulse. Space-charge neutralization of the extracted beam appears 
complete and inductive electron backcurrents were not detected. 
The beam propa = in accordance with geometric predictions and 
at least 67% of the beam completes one revolution. A field reversal 
factor of 1.5% (AB=140 G) was obtained. It is shown that this 
injector can easily be scaled to the parameters needed to produce a 
self-contained ion ring. 


46930 Pitch angle measurement of an intense rotating relativistic 
electron beam. Roberson, C.W.; Saenz, G.; Tzach, D. (Physics 
Department, University of California, Irvine, California 92717). Rev. 
Sci. Instrum.; 48: No. 7, 804-805(Jul 1977). 

The perpendicular and parallel velocity components of an 
intense rotating relativistic electron beam in a plasma is determined 
from the damage on Lucite rods. 


46931 gt acceleration by a localized electric field. DeNeef, 
C.P.; DeGroot, J.S. (Department of Applied Science, University of 
Califo fornia, Davis, Calfornia 95616). Phys. Fluids; 20: No. 7, 1074- 
1079(Jul 1977). 

Using single particle orbit computations the time-averaged 
distribution funciton of the electrons accelerated by a localized 
electric field in a plasma is calculated. This model is applied to the 
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resonant absorption of an electromagnetic wave obliquely incident 
on a s plasma density ient. The calculated distribution 
function of the electrons accelerated parallel to the density gradient 


agrees with the results of an electrostatic simulation computer code. 


46932 Quasi-linear transport model for mirror machines. Berk, 
H.L.; Stewart, J.J. (Lawrence Livermore Laboratory, Livermore, 
California 94550). Phys. Fluids; 20: No. 7, 1080-1088(Jz1 1977). 

A quasi-linear model to describe the evolution of a mirror 
plasma is presented. It is shown that, as in the 2XIIB mirror 
- iment, a plasma stream sufficiently reduces rf turbulence so that 

igh density steady state mirror plasma can be sustained by a 
peo beam. The scaling law for this plasma configuration is 
derived. The energy lifetime is found to be the Spitzer electron-ion 
drag time even when electron thermal conduction to the external 
plasma can be neglected. 


46933 Magnetic compression of charge-neutralized ion beams. 
Mosher, D. (Naval Research Laboratory, Washington, D. C. 20375). 
Phys. Fluids; 20: No. 7, 1148-1154(Jul 1977). 

Magnetic compression of a cold, charge-neutralized ion beam 
due to passage through a slowly varying magnetic-mirror field is 
studied. Conditions on the field and beam parameters are derived 
which permit the beam to be compressed to order-of-magnitude 
higher current densities while preserving the laminar nature of the 
flow. Effects associated with rotation, beam convergence, and veloc- 
ity shear in the incident beam, and those due to self-fields are 
included in the analysis. Utilization of compressed beams extracted 
from reflex triodes and ion diodes for heating of thermonuclear 
plasmas is discussed. 


46934 Magnetic compression of ion rings. Weibel, E.S. (Labora- 
tory of Plasma Studies, Cornell University, Ithaca, New York 
14853). Phys. Fluids; 20: No. 7, 1195-1199(Jul 1977). 

The ion ring is described by the total number of ions, N; its 
major and minor radii, R and r; and the ion and electron ring 
currents I/sub i/ and I/sub e/. It is assumed that the toroidal 
structure maintains itself and that the aspect ratio R/r is large. The 
evolution of these variables for a prescribed external field is then 
governed by a set of ordinary differential equations. If the ions alone 
produce the ring current and if the external field varies slowly, the 
equations can be integrated analytically to yield simple transcenden- 
tal relations which determine the radius R, the aspect ratio R/r, the 
field reversal factor, and the kinetic and thermal energies as func- 
tions of the external field B. For a few cases these relations are given 
in graphic form for normalized, dimensionless variables. Both the 
field reversal factor and the aspect ratio increase during compression 
but, it is shown that these quantities approach constant values even 
when B increases without limit. 


46935 Two temperature effects in the laser heating of short 
plasma columns. Pietrzyk, Z.A.; Scudder, D.W.; Nelson, G. (Aero- 
space and Energetics Research Program, University of Washington, 
im” Washington 98195). Phys. Fluids; 20: No. 7, 1204-1205(Jul 

Plasmas heated uniformly by inverse bremsstrahlung are 
found to approach a constant electron-ion temperature difference as 
a function of only the laser wavelength and intensity. The character- 
istic time for that approach is found. 


46936 Ton heating in ATC tokamak in the ion-cyclotron range of 
frequencies. Takahashi, H.; Daughney, C.C.; Ellis, R.A. Jr.; Goldton, 
R.J.; Hsuan, H.; Nagashima, T.; Paoloni, F.J.; Sivo, A.J.; Suckewer, 
S. (Plasma Physics Laboratory, Princeton University, Princeton, 
New Jersey 08540). Phys. Rev. Lett.; 39: No. 1, 31-34(4 Jul 1977). 

Ion heating by irradiation of rf fields in the ion-cyclotron 
range of frequencies is investigated using several diagnostic tech- 
niques. It is shown that substantial heating of the bulk of the ions can 
be achieved by this method. 


PLASMA DIAGNOSTICS 


46937 (COO—4021-1) Development of a resolution, 
sensitivity cylindrical crystal spectrometer for line shape diagnostics of 
x-rays emitted from hot plasmas. Schnopper, H.; Taylor, P.O. (Smith- 
sonian Astrophysical Observatory, Cambridge, Mass. (USA)). May 
bs Contract EY-76-S-02-4021. 92p. Dep. NTIS, PC A0S5/MF 
This report outlines progress towards development of a hi, 
resolution, high throughput, curved crystal spectrometer suitable for 
line shape diagnostics of X-rays emitted from hot plasmas. The 
instrument is designed to interface with the MIT Tokamak (Alcator) 
with the initial aim of studying the prominent MoL lines which 
occur in the X-ray spectrum. However, it will have the versatility to 
function over an energy range of at least 1.5 keV to 7 keV allowing 
determination of temperature, charge state and density distributions 
for important impurity ions. The spectrometer employs a large, 
cylindrically bent crystal which focuses the dispersed X-rays along 
the cylinder axis where they are recorded by a position sensitive 
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high resistance anode proportional counter. Thus a wide energy 
range of the spectrum ie be recorded simultaneously and sensitive- 
ly from a short duration gees Computer control of data acquisi- 
tion and analysis will al real-time diagnostics. The report in- 
cludes an analysis and optimization of spectrometer parameters for 
interface with Alcator and an analysis of monolithic and individual 
silicon diode arrays as alternative position sensitive detectors. A 
Si(Li) detector with computer-controlled ADC system has been on 
line at Alcator providing several time sequenced spectra during each 
shot. Bremsstrahlung and impurity ion spectra are discussed and 
results for electron temperatures as a function of time and position in 
the plasma are presented. 


46938 (N—77-11368) Interferometry of transient phenomena 
using lasers emitting at different wavelengths in the uv, visible, and 
infrared spectral range. Hugenschmidt, M.; Vollrath, K. (Institut 
Franco-Allemand de Recherches de Saint-Louis, 68 (France)). 6 Sep 
1974. 27p. (ISL—36/74). NTIS, PC A03/MF AOl1. 

Optical interferometric methods using lasers provide interest- 
ing possibilities for quantitative analysis of objects with small absorp- 
tion in the range of both experimental gas dynamics and plasma 

hysics. The first investigations were performed with solid-state 
on especially ruby lasers. With these lasers short pulses in the 
nano- and pico-second range with peak powers of several MW to 
GW can be obtained. Two-wavelength-interferometry applied to 
conventional or holographic techniques gives a marked increase of 
information as compared to purely monochromatic or even white- 
light sources. Further increase of sensitivity, in investigating for 
sample plasmas of low electron densities, is possible by the applica- 
tion of lasers emitting in the infrared. The use of CO2-lasers necessi- 
tates a study of new detection systems as conventional photographic 
materials are not available. The methods of the above mentioned 
different experimental procedures and the possibilities for quantita- 
tive explorations are discussed. 


46939 Impurities in the plasma with a high electron density in the 
TM-3 tokamak. Bobrovskii, G.A.; Razumova, K.A.; Sannikov, V.V. 
(I. V. Kurchatov Institute of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 6, 499-502(Nov 1976). 

The method of x-ray spectroscopy is used to measure the 
effective charge of a plasma with n/sub e/(0) =8 x 10'° and T/sub 
e/(0) =1 keV. The energies of the detected x rays lie in the range 
2.5—7 keV. The value of Z/sub eff/ turns out to be 2 and is 
distributed uniformly over the plasma cross section. Recombination 
is incorporated in the calculation of Z/sub eff/. It is assumed that t 
the plasma is contaminated by an impurity of only a single species, 
oxygen or iron. The corresonding ion densities at the center of the 
plasma turn out to be n/sub i/=6 x 10" and 10" cm™ 


46940 Possible direct measurements of local populations of ex- 
cited hydrogen levels in a plasma by resonant laser scattering. Kotsu- 
banov, V.D.; Letuchii, A.N.; Pavlichenko, O.S. (Physicotechnical 
Institute, Academy of Sciences of the Ukrainian SSR, Khar’kov). 
Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 556-559(Nov 1976). 

The possibility of determining local values of the densities of 
hydrogen atoms in a plasma on the basis of the resonance scattering 
of laser radiation by an organic dye is studied. A modification of this 
method involving cascade resonance excitation of the levels is pro- 
posed. This modification makes it possible to avoid the difficulties 
associated with the use of statistical models for the populations of 
atomic levels, and it makes it possible to use scanning and spectral 
apparatus in the visible range for the measurements. 


46941 Proposed multipass Thomson system for toka- 
maks. Morton, A.H. (Australian National University, Department of 
Engineering Physics, Institute of Advanced Studies, Canberra, A. C. 
T., 2600 Australia). Appl. Opt; 16: No. 6, 1588-1590(Jun 1977). 

A multipass laser system is proposed for extending the period 

over which Thomson scattering measurements can be made with 
tokamaks. A Pockels cell and polarizer are used to reroute the pulse, 
which is reflected back through the = away from the main 
amplifier, and onto a mirror, thus forming a closed system. A 
number of lenses and apertures are included in the system to main- 
tain beam quality, with low gain amplifiers being used to maintain 
pulse energy. 
46942 Quadrature interferometer for plasma density measure- 
ments. Buchenauer, C.J.; Jacobson, A.R. (Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Rev. Sci. Instrum.; 48: No. 7, 769-774(Jul 1977). 

An interferometer has been developed with which it is possi- 
ble to make accurate plasma density measurements in the presence of 
density gradients. A modified Mach—Zehnder interferometer em- 
ploying a linearly polarized scene beam and a circularly polarized 
reference beam generates signals proportional to the sine and cosine 
of the phase shift introduced by the plasma. The differential sensitiv- 
ity of the phase shift measurements is independent of the instanta- 
neous phase an; and the phase angle may be unambiguously 
followed multifringe excursions of the interferometer. The 
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phase shift measurement is also independent of fringe contrast fluctu- 
ations caused by the refractive bending of the scene beam by the 
plasma. 


46943 Measurement of ion acoustic test waves in a magnetized 
plasma by means of a 30-GHz Lecher wire interferometer of high 
spatial resolution. Paris, P.J.; Bitter, M.; Hollenstein, C. (Centre de 
Recherches en Physique des P’ Lausanne, Switzerland). Rev. 
Sci. Instrum.; 48: No. 7, 874-876(Jul 1977). 

A 30-GHz Lecher wire interferometer of high sensitivity and 
spatial resolution is used for the detection of ion acoustic test waves 
in a magnetized plasma. Coherent density fluctuations of 0.1% for 
electron densities of 10'° cm~* can be detected by means of a phase- 
lock technique. The spatial resolution (minimum measurable wave- 
Se 1.5-mm spacing of the Lecher wires, which is 
large compared to the Debye length. 


46944 Pinhole imaging of fast ions from laser-produced plasmas. 
Slater, D.C. (KMS Fusion, Inc., Ann Arbor, Michigan 48106). Appl. 
Phys. Lett.; 31: No. 3, 196-198(1 Aug 1977). 

Pinhole-camera images formed by fast ions emitted from 
spherical-glass-shell targets uniformly irradiated by intense 1.06-um 
laser light have been recorded on cellulose-nitrate films. The spatial 
resolution of the images is consistent with the 5- and 9-~m pinhole 
size. The size of the image relative to the target size provides the 
first measurement of the angular distribution of fast-ion emission 
from spherical targets. The observed images indicate a forward- 

ed distribution, but with very broad angular spread. Image sizes 
increase with laser intensity and pulse length. 


PLASMA KINETICS - GENERAL 


46945 Plasma position detector using a segmented photodiode. 
Gribble, R.; Miller, G. (Los Alamos Scientific Laboratory, Universi- 
ty of California, Los Alamos, New Mexico 87545). Rev. Sci. In- 
strum.; 48: No. 7, 778-782(Jul 1977). 

A one-dimensional position sensing device is described which 
produces an electrical signal proportional to the ition of maxi- 
mum light intensity imaged upon its light detecting element. The 
device uses a segmented photodiode but the ition resolution is 
significantly better than the segment width, which is the resolution 
that would be obtained using a purely digital circuit. The device is 
also quite fast with a delay plus rise time of about 50 nsec. 


PLASMA KINETICS - EXPERIMENTAL 


46946 Neutralization of the space charge and magnetic field of a 
relativistic electron beam upon injection into a plasma in a homogen- 
eous magnetic field. Krementsov, V.I.; Strelkov, P.S.; Shkvarunets, 
A.G. (P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl): 2: No. 6, 519- 
523(Nov 1976). 

The neutralization of the space charge and magnetic field of a 
beam upon injection into a plasma has been studied experimentally. 
The charge neutralization results primarily from the return current 
induced by the beam in the plasma. A simple model describing the 
dependence of the return current on the plasma density is — 
The maximum a current which can be transported by 
depends on the plasma density and on the associated degree 
neutralization of the beam space charge. 


46947 Diffusion coefficient scaling in a cyields1 plasma. Navratil, 
G.A.; Post, R.S. (University of Wisconsin, Madison, Wisconsin 
53706). Phys. Fluids; 20: No. 7, 1205-1207(Jul 1977). 

When the low frequency plasma dielectric constant, €, was 
reduced below two by decreasing the density in a collisionless 
hydrogen plasma —_ a purely = magnetic field, a change in 
the scaling of the diffusion coefficient was observed in agreement 
with the eyields1 limit for vortex diffusion. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 46795, 46913 


46948 (ORNL/TM—S5631) Neoclassical transport in 

tokamak. Tsang, K.T. (Oak Ridge National Lab., Tenn. (USA). Am #~ 
1977. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A03 
AOl. 

Neoclassical transport for an elliptic tokamak in all collisional 
regimes is investigated by the technique of partitioning the velocity 
space. It is found that in a tokamak of moderate elongation, particle 
and ion heat confinement times are increased by a factor of sigma’, 
where sigma is the ratio of vertical minor radius to horizontal minor 
radius. Ripple diffusion in an elliptic tokamak is also studied. Ion 
heat conductivity due to ripples is reduced by a factor of approxi- 
mately sigma”. 


46949 (PPPL—1333) Three-dimensional plasma 
models and their application to ee eS 
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H. (Princeton Univ., N.J. (USA). Plasma Ph Lab.). Mar 1977. 
Contract EY-76-C-02-3073. 62p. Dep. NTIS, PC A04/MF AOI. 
Three-dimensional plasma simulation models — — 

have been described and applied to the various mic 
es in a plasma in a ic field. The model makes use of the hybrid 
h using cigeticastion expansion in one direction and multi- 
expansion on a two-dimensional spatial grid introduced in the 
cross section of a plasma. The models for cylindrical and toroidal 
F some correctly reproduce the expected fluctuation spectrum in 
a Application to the study of anomalous plasma 
ue to collisionless drift instabilities in a cylindrical plasma 
is shown. Some considerations are given as to how to construct a 
quasi-neutral high f and particle-fluid hybrid 
plasma model w eliminate uency oscillations associ- 

ated with the electrons. 


46950 (UCRL—13712) Lawrence Livermore Laboratory. Final 
report. “ee ~h Jr. (Florida Univ., Gainesville (USA). t. of 
Physics and 1977. Contract W-7405-ENG-48-SUB- 
8273105. 10p. Dep. NTIS, PC A02/MF AO1. 
There are 3 topics of primary importance in this : (1) 
The calculation of electric-microfield-distribution functions for plas- 
mas having ions and electrons at different kinetic temperatures, (2) 
The calculation of electric microfield distributions for one-tempera- 
ture plasmas a species of ions present in varying ratios, (3) 
The extension of the line-shape (profile) calculation to higher-series 
(Lyman) members. Brief mention is made of 2 other problems: (4) 
The calculation of electric microfield distributions for very dense 
plasmas, and (5) The derivation of a new line-broadening theory 
appropriate for plasmas in which the component particles are strong- 
a ‘meen and in which the electrons are at least partially degener- 


46951 Entrainment of weakly ionized plasma by rotating electro- 
magnetic field. Sidorov, V.P.; Minenko, V.P.; Soldatenkov, T.R. 
(Physicotechnical Institute, Sukhumi). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 6, 543-547(Nov 1976). 

A theory is developed for a partially ionized plasma confined 
by the walls of a cylinder and rotated by an rf field. The steady-state 
profiles of the electron, ion, and atom velocities are found, with 
viscosity being taken into account. The electron component is drawn 
into the rotation by a nonlinear interaction of the field with the 
plasma, while the heavy particles are swept along by the electron 
wind. In a sufficiently dense plasma, in which the mean free paths of 
the electrons, ions, and atoms are small in comparison with the 
cylinder radius, the ions and atoms are efficiently entrained in the 
rotation. The neutral component la “ behind the ion component only 
very slightly. The radial profiles of the densities and the correspond- 
ing rf currents in the external circuit are found. 


in plasma with Lorentzian 
(Moscow Engineering Physics Institute). Sov. 
J. Plasma Phys. (Engl. Transl.); 2: No. 6, 548-552(Nov 1976). 

The basic properties of an electron plasma with a Lorentzian 
velocity distribution are derived. This model yields simple analytic 
expressions for various characteristics of the field oscillations. The 
equations found for certain properties (the energy of the Coulomb 
interaction and the charge-density correlations) are the same as the 
corresponding equations for the case of a Maxwell distribution, 
while the equations for other properties (e.g., the dielectric constant) 
are simpler. The oscillation growth rates are calculated for the case 
in which there is a low-density electron beam, also having a Lorent- 
zian pred wpm distribution, in the plasma. The equations show that the 

so-called resonance oscillations are the most unstables; the threshold 

_ rate for these oscillations is the same as the oe a 

well rate. Oscillations near the stability ene meg dg of a beam or 
arbitrary density are examined in several particular 


46953 Radial transport/Fokker-Planck model for a tokamak 
Mirin, A.A.; Killeen, J.; Marx, K.D.; Rensink, M.E. (Univer- 
sity of California, Lawrence Livermore Laboratory, Livermore, 
California 94550). J. Comput. Phys.; 23: No. 1, 23-41(Jan 1977). 
In neutral-beam heated Tokamaks and the two-energy-com- 
_ toroidal fusion test reactor (TFTR) there is warm Maxwel- 
background plasma which can be described by a set of macro- 
scopic transport equations, and one or more energetic species which 
are ge non-Maxwellian and should be described by the Fokker- 
a oe ion. the coupling of these systems is by means of 
particles and ener, —_ in the multispecies transport equa- 
tions den ou a axwellian target plasma in the multi- 
species Fokker-Planck poaed onan We have developed a new hybrid 
code which solves the time-dependen oa of these models 
simultaneously. Numerical results for a are presented. 


46954 Guiding-center simulation of toroidal plasmas. Johnson, 
T.H.; Killeen, J.; Anderson, O.A.; Rensink, M.E. (University of 
California, Lawrence Livermore Laboratory , Livermore, California 
94550). J. Comput. Phys.; 23: No. 3, 319-241(Mar 1977). 

A new computer simulation method for axisymmetric toroidal 
plasmas is developed. eT 


46952 Fluctuations 
tion. Kosachev, V.V. 


4862 ERDA ENERGY RESEARCH ABSTRACTS 


models representing different components of an experimental 
plasma. The first model is an MHD fluid equilibrium representation; 
the technique devised for the solution of this equilibrium is faster 
than any currently in common use. The second model is a macropar- 
ticle representation which uses guiding-center formalism for the 
particles’ velocities and positions; consequently, the timestep used by 
this model may be many times longer than those possible for 
conventional macroparticle simulations. A new computer code, 
GUIDON, which incorporates in these models a solution for self- 
consistent magnetic fields, is presented. Special features of the guid- 
-center model are discussed in detail. Results of simulations using 
GUIDON are also presented. 


46955 Hollow drop production by injection of gas bubbles into a 
liquid jet. Calliger, R.J.; Turnbull, R.J.; Hendricks, C.D. (Depart- 
ment of Electrical Engineering, University of Illinois, Urbana, IIli- 
nois 61801). Rev. Sci. Instrum.; 48: No. 7, 846-851(Jul 1977). 

An apparatus has been constructed which produces uniform 
hollow shells of liquid. The techniques used are to ultrasonically 
excite and inject a gaseous jet into a liquid jet. The physical 
arrangement consists of dual capillary nozzles with the gas nozzle 
coaxial to and inside the liquid nozzle. The gas jet is broken up into 
uniform bubbles by acoustical excitation. The bubbles then break up 
the fluid jet into uniform spheres which contain the bubbles and 
therefore are hollow shells. The system was tested with Freon-113 
(C2ClsFs) as the liquid and nitrogen as the gas. This system was built 
as a prototype to evaluate these procedures before proceeding to 
construct apparatus to produce solid hydrogen shells. 


46956 Properties of the Monte Carlo Lorentz collision operator. 
Horton, W. Jr.; Estes, R.; Choi, D. (Fusion Research Center and 

ment of Physics, University of Texas at Austin, Austin, Texas 
78712). Phys. Fluids; 20: No. 7, 1089-1093(Jul 1977). 

The validity of the Monte Carlo collision operator for gener- 
ating solutions of the reduced Fokker—Planck equation governing 
suprathermal ions and electrons in a target plasma is established by 
Statistical tests. 


PLASMA PRODUCTION 


46957 Features of the structure of the harmonics 2wo and 3/2 
generated in a laser plasma. Aleksandrov, V.V.; Vikharev, V.D.; 
Zotov, V.P.; Koval'skii, N.G.; Pergament, M.I. JETP Lett. (USSR) 
(Engl. Transl.); 24: No. 10, 508-511(20 Nov 1976). 

Results are presented of experimental investigations of the 
spectral structure, the angular dependences, and the temporal char- 
acteristics of the emission of the harmonics 2a and 3w»/2 generated 
in a plasma produced when flat targets are irradiated by a powerful 
light beam from a neodymium laser in the intensity range 2 x 10'*—2 
x 10'* W/cm? The study of the nonlinear mechanisms of the 
interaction of the radiation with the plasma is of great interest for 
research on laser-ignited controlled thermonuclear fusion. Most 
papers devoted to this question deal with decay (parametric) instabil- 
ities and generation of the harmonics and subharmonics of the laser 
radiation. The situation here, however, is not perfectly clear, and the 
need for comprehensive experimental investigations in a wide range 
of conditions is perfectly obvious. 


46958 Ion-beam plasma and the propagation of intense compen- 
sated ion beams. Gabovich, M.D. (Institute of Physics, Ukrainian, 
Academy of Sciences, Kiev). Sov. Phys. - Usp. (Engl. Transl.); 20: No. 
2, 134-148(Feb 1977). 

Studies of the properties of jfoeme produced during the 
neutralization of the space charge of an intense ion beam are re- 
viewed. Compensation of an ion beam by charges produced as a 
result of the ionization of a gas by the beam or by charges intro- 
duced from outside is considered. bastiontor attention is devoted to 
collective phenomena in ion-beam plasmas and, in particular, to 
nonlinear effects restricting the amplitude of the excited oscillations. 
It is shown that the propagation of compensated ion beams is 
influenced not only by dynamic decompensation but also by cou- 
lomb ion-electron scattering and by collective oscillations. All these 

processes must be taken into account when questions connected with 
the production of “ultradense” compensated beams are considered. 


46959 Evolution of a COz-laser-produced cadmium 

Green, J.M.; Silfvast, W.T.; Wood II, O.R. (Bell Telephone Labora- 
tories, Holmdel, New Jersey 07733). J. Appl. Phys.; 48: No. 7, 2753- 
2761(Jul 1977). 

The evolution of a CO,-laser-produced cadmium plasma 
formed in the presence of a background gas at low pressure is 
described. The processes which give rise to plasma formation, spec- 
tral emission, expansion, and internal structure are discussed. The 
suitability of such a plasma as a potential laser medium is considered 
and some of the most likely and least likely regions and conditions 
for Pappa gain are identified. 


Free-standing microdisk targets for single beam laser ex- 
A Varon, J. (Exxon Research and Engineering Company, 
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Linden, New Jersey 07036). Rev. Sci. Instrum.; 48: No. 7, 941-942(Jul 
1977). 


This note describes a simple, inexpensive, but very effective 
method of producing free-standing microdisk targets for single beam 
laser experiments. Aluminum targets 100 xm in diameter with thick- 
nesses of 1—10 ym have been produced in batches of 2500, having a 
maximum variation in thickness of less than 10%. 


46961 Pinch in diodes using foil anodes. Gilad, P.; 
Miller, S.; Zinamon, Z. (Weizmann Institute of Science, Rehovot, 
Israel). Appl. Phys. Lett.; 31: No. 3, 151-153(1 Aug 1977). 

It is demonstrated that electron-beam collapse in a diode 
using a thin foil anode takes place considerably faster than in a diode 
using a thick anode. The effect is shown to follow from earlier ion 
emission from a thin anode as well as from the different nature of the 
electron trajectories in that case. Applications for pellet fusion and 
for obtaining very high energy densities in matter are suggested. 


PLASMA INSTABILITIES 


46962 Resistive internal kink modes. i, B.; Galvao, R.; 
Pellat, R.; Rosenbluth, M.; Rutherford, P. Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 6, 533-535(Nov 1976). 

For realistic parameters of magnetically confirmed plasmas 
the growth rates on inferred kink modes, resulting from the effects 
of finite electrical resistivity, can be considerably larger than those 
evaluated from the idealized MHD theory. In addition, magnetic 
ao can reconnect and produce configurations with magnetic 

ands. 


46963 Self-trapping instability of plasma cyclotron waves. Seth- 
uraman, A.; Seshadri, S.R. Sircmenene of Electrical and Computer 
Engineering, The University of Wisconsin, Madison, Wisconsin 
53706). Phys. Fluids; 20: No. 7, 1118-1120(Jul 1977). 

The self-trapping instability of cyclotron waves propagating 
along the magnetostatic field in a cold, uniform plasma of infinite 
extent is analyzed. 


46964 Filamentary instabilities of rotating electron beams. 
Molvig, K.; Benford, G.; Condit, W.C. Jr. (Department of Physics, 
University of California, Irvine, California 92664). Phys. Fluids; 20: 
No. 7, 1125-1134(Jul 1977). 

A rotating, relativistic electron beam is highly unstable if its 
net current is neutralized by a background plasma. The beam breaks 
up into a series of concentric doughnuts (ring tearing). The external 
magnetic field cannot inhibit this k=k/sub z/ perturbation. Growth 
rates are calculated in the thin beam approximation. Numerical 
simulations bear out the linear growth times. Growth saturates when 
the relativistic electrons are sufficiently thermalized to satisfy a 
pinch equilibrium condition, and they oscillate in the magnetic wells 
formed by the field perturbations. An additional feature of the mode 
in this geometry is a radial electrostatic field which is necessary to 
drive the cross-field current. 


46965 Experimental observation of explosive instability due to a 
helical electron beam. Sugaya, R.; Sugawa, M.; Nomoto, H. (Depart- 
ment of Physics, Faculty of Science, Ehime University, Matsuyama, 
Japan). Phys. Rev. Lett.; 39: No. 1, 27-31(4 Jul 1977). 

We have performed experiments on explosive instability of 
space-charge waves of the helical electron beam due to nonlinear 
wave-particle interaction. The fast and slow beam modes interact 
nonlinearly with the helical electron beam and grow simultaneously. 


PLASMA WAVE PHENOMENA 


46966 Nonlinear theory for excitation of Alfven waves in a 
tokamak. Mikhailovskii, A.B.; Pyatak, A.I.; Fridman, A.M. (I. V. 
Kurchatov Institute of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 511-514(Nov 1976). 

Theory is derived for the excitation of a monochromatic 
Alfven wave by a fast-ion beam in a tokamak. The mathematical 
problem reduces to the O'Neil problem for a plasma wave. 


Nonlinear theory for excitation of monochromatic waves 
by an electron beam in a plasma in a magnetic field. Panchenko, I.P.; 
Sotnikov, V.I. (Physicotechnical Institute, Khar’kov). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 524-527(Nov 1976). 

The nonlinear dynamics of the instability of a monochromatic 
wave excited by a beam in a —— plasma is analyed. In the 
case of an instability involving the anomalous Doppler effect, — 
beam as a whole is slowed in the longitudinal direction. The stabili 
zation mechanism involves the escape of beam les from reso- 
nance with the wave. The maximum electric field of the excited 
of the beam phase plane is ana- 
yzed. 

46968 Absolute of 


dissipative instability of inhomogeneous bounded 
plasma in radiation field. Gradov, O.M.; Izmailov, G.N. Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 6, 536-539(Nov 1976). 
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The dissipative instability which occurs in an inhomogeneous 
plasma as the result of the excitation of longitudinal | ve 
oscillations by a radiation field is analyzed. Since the noise buildup is 
due to the excitation of normal modes, the entire plasma volume 
becomes turbulent, in contrast with the case in which local oscilla- 
tions are excited. The threshold pump fields found are governed 
entirely by the dissipation of longitudinal waves due to resonant 
absorption at the points of conversion into local oscillations. These 
thresholds are higher than the corresponding values found for a 
homogeneous bounded plasma, but they are much lower than values 
calculated in the approximation of a cold plasma, in which the 
instability involving the growth of longitudinal waves cannot occur 
unless nonnormal modes are excited. The maximum growth rate of 
the instability is derived; it is a strong function of — ive effects 
over a broad range of fields well above the threshold 


46969 Dynamics of transonic high-frequency solitons. 
lyubskii, I.L.; Makhan’kov, V.G. (Joint Institute for Nuclear 
search, Dubna). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 540- 
542(Nov 1976). 

The formation, stability, and interaction of transonic - 
muir solitons (Is) are studied numerically on the basis of a system of 
equations taking into account the nonlinearity and dispersion of ion- 
acoustic (s) waves. It is found that the Langmuir (1) plasmons are 
accelerated to supersonic velocities in collisions of Is solitons with 
each other and with s waves. Supersonic two-humped helicon soli- 
tons (ws) are found analytically. 


46970 Theory of wave scattering and conversion at plasma fluctu- 
ations. Tereshchenko, Tereshchenko, E.D. (Polar 
Institute, Academy of Sciences of the USSR, Apatity). Sov. J. 
Plasma Phys. (Engl. Transi.); 2: No. 6, 553-SSS(Nov 1976). 

A method is proposed for solving the problem of wave 
scattering and conversion in a plasma by means of correlation 
functions for fluctuations in the wey density. The equations derived 
are valid for an arbitrary shift of the radiation frequency. The 
accuracy of the available equations for the spectral density of 
incoherently scattered radio waves is estimated for the example of an 
isotropic plasma with streams. 


46971 Properties of nonlinear waves excited by injection of elec- 

tron clusters into a plasma. Gladkii, A.M.; Kovalenko, V.P.; Yush- 
manov, P.N. (Physics Institute, Ukrainian Academy of Sciences). 
itd Lett. (USSR) (Engl. Transl); 24: No. 10, 491-494(20 Nov 
1976). 

We report the first experimental investigation of the interac- 
tion of a plasma with pre-shaped electron clusters. It is established 
that the waves excited by such clusters can pro) te without 
substantially changing the amplitude of much larger distances than 
the waves in ordinary beam-plasma see 


46972 Anomalous linear an electromagnetic wave in 
Y.Y.; Gol’tsman, V.L.; 


an inhomogeneous isotopic plasma. 
Neshuee, S.I. JETP Lett. (USSR) (Engl. Transl); 24: No. 10, 504- 
508(20 Nov 1976). 

We present experimental results that offer evidence that the 
maximum absorption coefficient of an electromagnetic wave incident 
on an inhomogeneous isotropic plasma can exceed the value 0.5 
typical of only a linear layer. A qualitative interpretation of this 
phenomenon is given. 


46973 Self-consistent magnetostatic particle code for numerical 
simulation of plasmas. Busnardo-Neto, J.; Pritchett, P.L.; Lin, A.T.; 
Dawson, J.M. (Department of Physics, University of California, Los 
om California 90024). J. Comput. Phys.; 23: No. 3, 300-312(Mar 
1977). 

A particle simulation code has been dev which is 
cage well suited for the investigation of low-frequency 
> san phenomena. The code is based on Darwin's formulation of 

well’s equations in which the dtransverse displacement current 
is neglected. There is thus no radiation, but the self-consistent 
magnetic fields are retained. Use is made of the particle equation of 
motion of transform the Darwin field equations into a set that is 
stable under integration in time. An iteration procedure is yy oe 
for solving these equations at each time step. This scheme has been 
coded using finite-size particles and fast Fourier transform methods 
in both 1 272 and 2 1/2 dimensons. The codes have been checked by 
comparing th simulation results with the ion relations for 
Alfven, whistler, and mangetosonic waves. agreement was 
obtained. 


46974 Electromagnetic surface waves at the interface of a relativ- 
istic electron beam with vacuum. Shoucri, M.M.; Gagne, R.R.J. 
(Department of Electrical Engi g, Laval University, Quebec, 
Canada). J. Appl. Phys.; 48: No. 7, 3132-3133(Jul 1977). 

The di relation for electromagnetic surface waves 
propagating at the interface between a relativistic electron beam and 
vacuum is derived. The excitation of surface modes in a plasma at 
rest by a relativistic electron beam is discussed. 


along 

(Department of and 
University of Delhi, Delhi- 110007, India). J. Appl. Phys.; 48: No. 7, 
3134-3137(0ul 1977). 

The characteristics of TE modes in a transversely magnetized 
plane-parallel waveguide containing a relativistically moving warm 
plasma have been studied. The effects of the finite electron tempera- 
ture of the plasma have been incorporated in terms of an anisotropic 
ae. Using the first three moment equations in conjunction with 

well-Minkowski equations, we have derived the dispersion rela- 
tion and the cutoff frequencies for the TE mode. It is found that the 
TE mode is modified due to the thermal motion of electrons to 
depend upon the velocity of the moving medium and the applied 
magnetic field. Numerical results for the cutoff frequencies «re 
presented for several values of the parameters characterizing the 
electron-plasma temperature, the velocity of the moving medium, 
and the strength of the applied magnetic field. 


46976 Stationary density variation produced by a standing 
wave. Michelsen, P.; Pecseli, H.L.; Rasmussen, J.J.; Sato, N. (Associ- 
ation Euratom-Research Establishment Riso, DK-4000 Roskilde, 
Denmark). Phys. Fluids; 20: No. 7, 1094-1096(Jul 1977). 
Measurements are presented of a stationary density modula- 
tion produced by a standing electron plasma wave. The experimental 
results are well explained by taking into account the ponderomotive 
forces on the electrons exerted by the high frequency field. 


46977 Equatorial propagation of axisymmetric 
shocks. II. Rosenau, P. (Courant Institute of 


Mathematical Sciences, New York University, New York, New 
York 10012). Phys. Fluids; 20: No. 7, 1097-1103(Jul 1977). 
Self-similar solutions are presented for the equatorial propaga- 
tion of axisymmetric, piston-driven magnetohydrodynamic shocks 
into an inhomogeneous ideal gas (~r/sup w/, 0< or =w<3) 
by an azimuthal magnetic field (~r~/sup m/, 0<m< 1.5). 
veral regimes of magnetically dominated flow near the piston are 
possible (depending on the ambient density and field distribution of 
the unshocked gas) along with a new quasi-hydrodynamic flow 
where the magnetic field is depressed near the piston. Here, the 
hydrodynamic pressure replaces the magnetic pressure as the means 
of transmitting forces to the gas adjacent to the piston. Since in each 
regime gradients of different quantities diverge, the results indicate 
that in each casé different effects of dissipation and diffusion may 
thus be needed. The theory is applied to describe shock waves in a 
gravitational field due to a heavy nucleus at the origin. 


46978 Saturation of nonlinear Landau damping by cascading. 
Rosen, B.; Roycraft, T.; Schmidt, G. (Stevens Institute of Technol- 
ogy, Hoboken, New Jersey 07030). Phys. Fluids; 20: No. 7, 1104- 
1108(Jul 1977). 

It is shown that a heating wave in a plasma (say lower hybrid) 
that decays by a nonlinear Landau damping process can saturate by 
cascading. No matter how small the (linear) damping rates are the 
instability saturates without piling up great amounts of energy in the 
last mode. In the presence of source terms the wave energies 
approach their equilibrium values. A formal analogy is shown to 
exist between the present problem and that of interacting animal 
populations first investigated by Volterra. 


46979 Trapped particles and harmonic generation. Hobbs, W.E. 
Jr.; DeGroot, J.S. ment of Applied Science, University of 
California, Davis, California 95616). Phys. Fluids; 20: No. 7, 1109- 
1112(Jul 1977). 

A novel fluid-particle algorithm has been used to study the 
evolution of continuously generated ion acoustic waves numerically. 
The code permits the simultaneous analysis of the two nonlinearities 
involved: wave steepening or harmonic generation, a fluid effect; 
and wave damping and amplitude oscillations, a particle effect. For a 
temperature ratio 10<T/sub e//T/sub i/<30, the behavior of low 
amplitude long wavelength waves is well described by a 
Korteweg—de Vries equation augmented to include a time depen- 
dent damping term. 


46980 Nonlinear plasma waves excited near resonance. Cohen, 
B.1.; Kaufman, A.N. (Department of Physics and Lawrence Berke- 
ley Laboratory, University of California, Berkeley, California 
94720). Phys. Fluids; 20: No. 7, 1113-1117(Jul 1977). 

The nonlinear resonant response of a uniform plasma to an 
external plane-wave field is formulated in terms of the mismatch A/ 
sub n 1/ between the driving frequency and the time-dependent, 
complex, nonlinear normal mode frequency at the driving waven- 
umber. This formalism is applied to computer simulations of this 
process, yielding a deduced nonlinear frequency shift. The time 

of the nonlinear phenomena, at frequency A/sub n 1/ 
and at the bounce frequency of the resonant particles, is analyzed. 
The interdependence of the nonlinear features is described by means 
of energy and momentum relations. 
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46981 Absolute two plasmon parametric decay of obliquely inci- 
dent electromagnetic waves in an inhomogeneous plasma. Schuss, J.J. 
(Plasma Physics Laboratory, Princeton University, Princeton, New 
Jersey 08540). Phys. Fluids; 20: No. 7, 1121-1124(Jul 1977). 

The parametric decay of an electromagnetic wave into two 
electron plasma waves in an inhomogeneous plasma is considered. 
The electromagnetic wave is obliquely incident on the density 
gradient. The resulting analysis shows that the threshold for absolute 
instability decreases as the angle of incidence of the electromagnetic 
wave relative to the density gradient aproaches 90degree. The 
— of this analysis and its importance to laser fusion are 
discu 


46982 Generation of density cavities and localized electric fields 
in a nonuniform plasma. Morales, G.J.; Lee, Y.C. (Physics Depart- 
ment, University of California, Los Angeles, California 90024). Phys. 
Fluids; 20: No. 7, 1135-1147(Jul 1977). 

A simple model is presented which is capable of describing 
the detailed space-time evolution of the interaction of long wave- 
length electromagnetic radiation with an unmagnetized plasma 
having a nonuniform density profile. The model consists of describ- 
ing the electric field via the nonlinear Schroedinger equation and the 
density changes through the ion-acoustic wave equation with the 
ponderomotive force effects included self-consistently. In the linear 
regime, this formulation explains the time evolution of the mode- 
conversion process that leads to the excitation of a short wavelength 
Langmuir wave in the neighborhood of the resonance layer where 
the frequency of the external radiation matches the local value of the 
electron plasma frequency. In the nonlinear regime, the model 
predicts the generation of density cavities and the associated spatial 
localization of the electric field. These features are in good agree- 
ment with the experimental results of Kim, Wong, and Stenzel. In 
addition, the model predicts a variety of new interesting phenomena 
such as the excitation of ion-acoustic oscillations and nonlinear 
relaxation oscillations which are amenable to experimental observa- 
tion. 


46983 Self-trapped laser beams in plasma. Lam, J.F.; Lippmann, 
B.; Tappert, F. (Department of Physics, New York University, New 
York, New York 10003). Phys. Fluids; 20: No. 7, 1176-1179(Jul 1977). 

A moment theory for the nonlinear quasi-optical equation 
with saturation is applied to self-trapped laser beams in plasma for 
the ponderomotive nonlinearity. The results differ quantitatively 
from those obtained form the paraxial ray theory but do agree 
qualitatively in that there is a minimum beam radius of order c/w/ 
sub p/, a threshold “critical’’ power, no upper limit to the power 
that can be transmitted, and the self-trapped beams are stable. 


46984 Harmonic generation in CO: laser target interaction. Bur- 
nett, N.H.; Baldis, H.A.; Richardson, M.C.; Enright, G.D. (National 
Research Council of Canada, Division of Physics, Ottawa, KIA 
OR6, Canada). Appl. Phys. Lett.; 31: No. 3, 172-174(1 Aug 1977). 

We report the observation of an extended series of integral 
harmonic lines in the spectrum of direct backscatter of 10.6-um 
radiation incident at intensities <10'* W/cm? onto planar solid 
targets. We have observed and spectrally resolved up to the eleventh 
harmonic (0.95 jm) at intensities well above the plasma continuum 
background. 


FUSION POWER PLANTS 


46985 (EPRI-ER—368(Vol.1)) UWMAK-III, a noncircular to- 
kamak power reactor design. Conn, R.W.; Kulcinski, G.L. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering). Jul 1976. 
02p. Dep. NTIS, PC A18/MF A011. 

UWMAK-III is a conceptual power reactor design study 
aimed at understanding the problems associated with using advanced 
technologies and several new or different design approaches in 
tokamak systems. Advanced technologies studied include the use of 
the molybdenum based alloy, TZM, as the primary structural materi- 
al, the use of aluminum as the stabilizer and aluminum alloy structure 
for the NbTi superconducting magnets, and the use of a closed cycle 
helium gas turbine power conversion system. New or different 
design approaches include the study of RF (fast magnetosonic 
waves) plasma heating, a blanket design where tritium breeding is 
accomplished only in the outer blanket region, a permanent inner 
blanket that is basically a hot shield, tritium extraction and recycling 
processes, and the general design approach to blanket module re- 
moval. The maximum module weight is only 42 t. An MHD analysis 
has determined the noncircular plasma shaped as a characteristic 
“D” with neutral points on the plasma boundary for a poloidal 
divertor. The reactor is small (major radius = 8.1 m) with a 
relatively high B (about 9 percent), and an average neutron wall 
loading of 2.5 MW/m?. It is designed to generate 5000 MW(th) 
during the burn and 1985 MWe) continuously. The net plant effi- 
ciency is about 42 percent. Aspects of the design study include the 
reactor plasma physics of a noncircular reactor plasma, theory of 
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divertor operation, vacuum system design, toroidal and poloidal field 
superconducting magnet analysis, blanket design and neutronics, 
thermal hydraulics and mechanical design, tritium handling, extrac- 
tion, and recycle, neutron-induced radioactivity, materials properties 
and radiation damage, helium gas turbine power cycle design, bal- 


_ ance of plant considerations, resource implications of the design, and 


an economic analysis. An overview chapter is included to summarize 
our findings and a summary is given in the final chapter. 


46986 (EPRI-ER—368(Vol.2)) UWMAK-III, a 

kamak power reactor design. Conn, R.W.; Kulcinski, G.L. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering). Jul 1976. 
458p. ‘Dep. NTIS, PC A20/MF AO1. 

UWMAK-III is a conceptual power reactor design study 
aimed at understanding the problems associated with using advanced 
technologies and several new or different design approaches in 
tokamak systems. Advanced technologies studied include the use of 
the molybdenum based alloy, TZM, as the primary structural materi- 
al, the use of aluminum as the stabilizer and aluminum alloy structure 
for the NgTi superconducting magnets, and the use of a closed cycle 
helium gas turbine power conversion system. New or different 
design approaches include the study of RF (fast magnetosonic 
waves) plasma heating, a blanket design where tritium breeding is 
accomplished only in the outer blanket region, a permanent inner 
blanket that is basically a hot shield, tritium extraction and recycling 
processes, and the general design approach to blanket module re- 
moval. The maximum module weight is only 42 t. An MHD analysis 
has determined the noncircular plasma shaped as a characteristic 
"D” with neutral points on the plasma boundary for a poloidal 
divertor. The reactor is small (major radius = 8.1 m) with a 
relatively high 8 (about 9 percent), and an average neutron wall 
loading of 2.5 MW/m2?. It is designed to generate 5000 MW(th) 
during the burn and 1985 MW(e) continuously. The net plant effi- 
ciency is about 42 percent. Aspects of the design study include the 
reactor plasma physics of a noncircular reactor plasma, theory of 
divertor operation, vacuum system design, toroidal and poloidal field 
superconducting magnet analysis, blanket design and neutronics, 
thermal hydraulics and mechanical design, tritium handling, extrac- 
tion, and recycle, neutron-induced radioactivity, materials properties 
and radiation damage, helium gas turbine power cycle design, bal- 
ance of plant considerations, resource implications of the design, and 
an economic analysis. An overview chapter is included to summarize 
our findings and a summary is given in the final chapter. 


46987 (PH-N—003) Programmatic status report on TFTR. (Prin- 
ceton Univ., N.J. (USA). Plasma Physics Lab.; Giffels Associates, 
Inc., Detroit, Mich. (USA); Ebasco + enn Inc., New York 
(USA); Grumman Aerospace Corp., Bethpage, N.Y. "(USA)). Feb 
1977. Contract EY-76-C-02-3073; ‘SUB-258:E(11. 1)-2884. 312p. Dep. 
NTIS, PC Al4/MF AOl1. 

This document describes the programmatic status of project 
tasks associated with Level II of the Work Breakdown Structure. 
Specifically, the document reports major accomplishments of the 
past six months, programmatic problems when relevant, major work 
planned for the next six months and major milestones through 
December, 1978. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 46768, 46882 


46988 (ORNL/TM—5745) 


Impurity electron core effect in 
ORMAK. Shaeffer, D.L. (Oak Ridge National Lab., Tenn. (USA)). 
reed 1977. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF 


The impurity electron core effect on plasma resistance treated 

by Kirillov et al. is included in the poset of ORMAK dischar, 

data to ascertain whether a significant reduction will occur in the 
value of [Z] determined from the resistance anomaly calculation. 
Results indicate that only elements of high atomic number (such as 
gold) will reduce [Z] significantly (about 15 percent). Iron [Z] is 
reduced about 5 percent. This is contrary to the analysis by Kirillov 
et al. of TM-3 data which was taken early in the discharge when the 
impurity stripping was still in progress. Because the core effect 
varies roughly as Z/sub j/? (Z/sub j/ being the average charge state 
of the a a more pronounced reduction in [Z] will occur 
early in discharge when the impurity stripping is incomplete. 


46989 (PPPL— 1300) ee & in fusion-neutron production in 
nonaxisymmetric tokamak devices. Jassby, D.L.; Towner, H.H.; 
Goldston, R.J.; Parker, R.R. (Princeton Univ., NJ. (USA). Plasma 
Physics Lab.). May 1977. Contract EY-76-C-02-3073. 28p. Dep. 
NTIS. PC ‘A03/MF AOl. 

In tokamak plasmas subjected to substantial toroidal-field 
ripple, sufficiently energetic members of the bulk-iron population 
can diffuse rapidly away from the hot central region by the super- 
bution, causing a marked reduction in the fusion reactivity. This tail- 
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depletion effect may account in part for the anomalously low central 
ion temperature deduced from the neutron flux emitted from dense 

deuterium plasmas in the Alcator device, and also may have rel- 
evance to similar observations in the beam-heated plasma. 


46990 (UWFDM—187) Neutronics studies of the gas-carried 
Li,O cooling/breeding fusion reactor blanket and shield. Cheng, E.T.; 
Sung, T.Y.; Sze, D.K. (Wisconsin Univ., Madison (USA). Dept. of 
Nuclear Engineering). Feb 1976. Contract EY 76-8.00.272, 20p. 
Dep. NTIS, PC A02/MF AO1. 

The use of LizO pellets in a stream of helium gas 
flowing through a eon reactor blanket can serve the dual functions 
of tritium breeding and cooling. The neutronics properties, such as 
tritium breeding ratio and total nuclear heating, have been studied as 
functions of the enrichment of ®Li, the b ing and graphite zone 
thickness, and solid concentration in the suspension. The perfor- 
mance of the shield and the thermal reaction of the magnet in case of 
loss of coolant accident (LOCA) was also investigated. The radioac- 
tivity and afterheat in such blankets after shutdown were calculated. 


MAGNET COILS AND FIELDS 


46991 (ORNL/TM—S5820) Letter report for the Superconduct- 
ing Magnet Development June 1, 1976—October 1, 1976. 
Lubell, M.S.; Dresner, L. (eds.). (Oak Ridge National Lab., Tenn. 
ee Apr 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS 


The results and accomplishments of the Superconducting 
Magnet Development Program for the period June 1, 1976—Octo- 
ber 1, 1976 are summarized in this report. The presentations are 
arranged according to projects. A new format has — adopted for 
convenience in rting. Only ——- which have reached some 
milestone or completed tasks are discussed. 


FUEL SYSTEMS 

REFER ALSO TO CITATION(S) 45199, 45200 

46992 (EPRI-ER—378-SR) EPRI Asilomar papers: on the possi- 
fusion 


bility of advanced fuel reactors, fusion-fission hybrid breeders, 
small fusion power , California, December 15—17, 


reactors, Asilomar. 
1976. (Electric Power Research Inst., Palo Alto, Calif. (USA)). Mar 


1977. 22p. Dep. NTIS, PC A02/MF AO1. 
An EPRI Ad Hoc Panel met in Asilomar, California for a 
three day general discussion of topics of particular interest to utility 
representatives. The three main topics considered were: (1) the 
a of advanced fuel fusion reactors, (2) fusion-fission hybrid 
ers, and (3) small fusion power reactors. The report describes 
the ideas that evolved on these three topics. An example of a 
“neutron less” fusion reactor using the p-''B fuel cycle is described 
along with the critical questions that need to be addressed. The 
importance to the utility industry of using fusion neutrons to breed 
fission fuel for LWRs is outlined and directions for future EPRI 
research on fusion-fission systems are recommended. The desirability 
of small fusion power reactors to enable the early commercialization 
of fusion and for satisfying users’ needs is discussed. Areas for 
possible EPRI research to help achieve this goal are presented. 


46993 Comment on “Permeation of helium and hydrogen from 
glass-microsphere laser . Brysk, H. (KMS Fusion, Inc., Ann 
om Michigan 48106). J. Appl. Phys.; 48: No. 7, 3129-3130(Jul 


In a recent paper, Tsugawa et al. presented experimental 
observations on the rate of outgassing of glass microspheres. They 
compared the data with predictions from Fick’s law and found a 
clear qualitative disagreement. It is shown here that their results 

to be consistent with a permeability which, instead of being 
constant at fixed tem ure, is a linear function of the pressure 


Permeation of helium and hydro- 
laser targets’ ’. Souers, P.C. (Lawrence 
Laboratory, Livermore, California 94550). J. Appl. Phys.; 

48: No. 7, 3131(Jul 1977). 

An ensemble of glass microbubbles at constant temperature 
does not show straight exponential outgassing, but instead tails out. 
The curvature of this tail may be related to the distribution of 
permeability time constants in the ensemble. 


46995 Optics of single-stage accelerated ion beams extracted 
from a plasma. Wiicalton, J.H.; Jaeger, E.F.; Whitson, J.C. (Oak 
Ridge National Laboratory, , Oak Ridge, Tennessee 37830). Rev. Sci. 
Instrum.; 48: No. 7, 329-831 ul 1977). 

A new iteration scheme for numerical solution of the Pois- 
son—Vlasov system of equations is used to investigate beng mv 
Cotar of optics in single-stage ion sources with fixed or similar 

tics is found always to be aberration dominated for 


any reasonable low emittance. Ion temperatures strongly the. 
The electron little 


transparency and the optics. temperature has 


effect, meaning that out of six physical parameters governing the ion 
optics only two combinations are important: an ion temperature 


parameter and the perveance. 


46996 Microradiographic characterization of laser fusion pellets. 
Henderson, T.M.; Cielaszyk, D.E.; Simms, R.J. (KMS Fusion, Inc., 
Ann Arbor, Michigan 48106). Rev. Sci. Instrum.; 48: No. 7, 835- 
1977). 
A method has been developed to characterize spherical shells 
lly using contact microradiography. The method has been 
used extensively to study glass shells (of diameters 30—300 xm) used 
in laser-induced thermonuclear fusion experiments. 


RADIATION HAZARDS 


46997 (LA-UR—77-868) Calculation of toroidal fusion reactor 
blankets by Monte Carlo. Macdonald, J.L.; Cashwell, E.D.; Everett, 
C.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. "Contract 
a Tp. (CONF-770401—19). Dep. NTIS, PC A02/ 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

A Monte Carlo code with full toroidal surface capabilities is 
used to analyze the effects of toroidal geometry on the tritium 
breeding and diverter channel leakage of a UWMAK-III tokamak 
reactor. Effects of using a distributed vs. uniform source are also 
investigated. It is found that the toroidal effects are of the order of 
20 percent to 28 percent but are primarily volumetric and can 
therefore be treated by appropriate volume factors. The distributed 
source results in regional changes in tritium breeding and a decrease 
in diverter leakage. The Monte Carlo approach was found to be an 
attractive analytical tool for tokamak systems. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 46134 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 45199, 45200 


46998 (AD-A—032908) Production, contro] and utilization of 
high density relativistic streams. Final report, 1 Jul 1974— 

30 Jun 1976. Bennett, W.H. (North Carolina State Univ., Ralei 

a Dept. of Physics). 31 Aug 1976. 25p. NTIS, PC A02. 


form of diode has been used successfully to provide 
for edtoas of the beam with reduced distance to the wall and 
resultant more effective delivery of material from the wall into the 
beam channel to aid in formation of the superpinched beam. Ma- 
chine impedance characteristics need to be cleaned up in order to 
Auhen the investigation of the operation of the tapered tube. 
Author 


46999 (LA-UR—77-206) Advanced laser technology for laser- 
induced fusion tions. Carman, R.L. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 34p. 
(CONF-761155—5). Dep. NTIS, PC A03/MF AO1. 
From 4. workshop on laser interaction and related ~ 
ago > ; Troy, New York, United States of America (USA) (8 
ov 197: 


The crucial issues involved in laser design are briefly re- 
viewed: (1) obtain complete flexibility and control of laser energy, 
(2) design optimized amplifiers, and (3) increase laser efficiency. 
Most of the ussion deals with item 2. (MOW) 


47000 (LA-UR—77-910) Neutron/photon/ 
study for a laser-fusion facility. Thompson, W.L. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 9p. 

(CONF-770401—20). Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 
A Monte Carlo shielding study encompassing neutron, 
hoton, and electron transport has been conducted for the High 
Cour Gas Laser Facility at the Los Alamos Scientific Laboratory. 
This paper describes the application of the Monte Carlo technique 
and several variance reduction schemes to the study. The calcula- 
tions involve a geometry which is complicated in all three dimen- 
sions, a very intense 14 MeV neutron source, skyshine and deep 
. The facility design with 1.83 m concrete walls and a 

1.52 m concrete roof is based on these calculations. 


47001 arate A Effects of chemical kinetics and start- 
ing material the efficiency of an iodine laser amplifier. 
Fisk, G.A. (Sandia Labs., Mex. (USA)). May 1977. 
Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF A011. 
A model of the chemical kinetics occurring in an iodine laser 
amplifier is presented and used to calculate the degree to which the 
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starting material is consumed as a result of laser operation. The cost 
of purchasing new starting material is estimated and shown to be 
prohibitive. A scheme for cag ag the starting material from the 

ies present in the amplifier after lasing is proposed. It is shown 
that the estimated efficiency of this chemical regeneration process is 
appreciably higher than the projected optimum efficiency of the 
pumping process. 


47002 (UCID—17441) Argus glass laser target alignment system. 
Stewart, T.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 13 Apr 1977. Contract W-7405-ENG-48. 10p. Dep. 
NTIS, PC A02/MF AO1. 

Proper laser infrared irradiation of ball targets 10 to 100 pm 
in diameter requires micrometre-step positioning of the system's 
optical elements. A central control console has been designed that 
gives the operator nearly complete control of this complex oper- 
ation. Twin alignment lasers can be operated from the console. 
Devices can be inserted in the beam lines, mirrors moved, and the 
target ball aligned, all with fine precision. The focus position can be 
viewed by closed-circuit TV monitors; disk recording of the TV 
waveforms is available. The main capacitor banks can be charged for 
rod shots. Communications with laser operators can be maintained 
by intercom or radio, and video signals can be sent to remote areas. 
ba console has been instrumental in saving many hours of manual 
jabor. 


47003 (UCLA—34P157) Radiation compression and laser-fusion. 
Marhic, M.E. (California Univ., Los Angeles (USA). Plasma Engi- 
neering Lab.). Mar 1973. Contract EY-76-S-03-0034-157. 14p. 
(PELR—7; UCLA-ENG—7324). Dep. NTIS, PC A02/MF AOI. 

A new way of exchanging energy between light and moving 
matter is described. Calculations show this effect to be efficient for 
relativistic velocities. Possible applications to the field of laser-fusion 
are explored. 


47004 (UCRL—79019) Heat transport in spatially fluctuating 
laser generated d.c. magnetic fields. Max, C.E.; Manheimer, W.M.; 
Thomson, J.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 12 Jan 1977. Contract W-7405-ENG-48. 15p. 
(CONF-761155—6). Dep. NTIS, PC A02/MF AO1. 

From 4. workshop on laser interaction and related 79 
phenomena; Troy, New York, United States of America (USA) (8 
Nov 1976). 

It was found that dc spatial fluctuations delta B about a mean 
field Bo can produce large enhancements in the cross-field diffusion 
coefficient, over its delta B = 0 value. There are by now a multitude 
of suggested sources for laser-generated dc magnetic fields. When all 
these processes act at once, the likely result is an overall “average” 
field Bo which is probably toroidal, due to nabla n x nabla T sources, 
plus a spatially fluctuating component delta B due to the sum of all 
the other field sources. For parameters appropriate to laser fusion 
experiments, a quasilinear model was used to describe the effect of 
particle scattering by fluctuations delta B. One finds that if delta B 
approximately less than Bo, the diffusion coefficient can be compara- 
ble to the Bohm value: D approximately (v/sub t/?//sub c/) 
(parallel bar delta B parallel bar?/Bo?). The effect of field-line 
wandering on the flux is studied. An analogue of neoclassical diffu- 
sion appropriate to laser-plasma conditions is considered. 


47005 (UCRL—79127) Laser light absorption and harmonic gen- 
eration due to self-generated magnetic fields. Kruer, W.L.; Estabrook, 
K.G. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Feb 1977. Contract W-7405-ENG-48. 13p. (CONF-761155— 
4). Dep. NTIS, PC A02/MF AO1. 

From 4. workshop on laser interaction and related plasma 
aoe Troy, New York, United States of America (USA) (8 
Ov 

It is shown that self-generated magnetic fields can play a 
significant role in laser light absorption. Even normally incident light 
will then be resonantly absorbed. Computer simulations and theoreti- 
cal estimates for this absorption and the concomitant harmonic 
generation are given for parameters characteristic of some recent 
experiments. 


47006 Prospects of generating power with laser-driven fusion. 
Booth, L.A.; Freiwald, D.A.; Frak, T.G.; Finch, F.T. (Los Almos 
Scientific Lab., NM). Proc. IEEE (Inst. Electr. Electron. Eng.); 64: 
No. 10, 1460-1482(Oct 1976). 

The present status of the prospects for electric power genera- 
tion with laser-driven fusion as the primary energy source is re- 
viewed. The fundamentals of laser-fusion reactor design and atten- 
dant means of utilizing the thermonuclear energy for commercial 
electric power generation are discussed. Theoretical fusion-pellet 
microexplosion energy release characteristics and the requirements 
for high-energy short-pulse leasers are described. The results of 

yses to assess the engineering feasibility of reactor cavities, for 
which protection of cavity components is provided either by suitable 
ablative materials, or by diversion of plasmas by magnetic fields, are 
presented. Two conceptual laser-fusion electric generating stations, 
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based on different laser-fusion reactor concepts, are described. Also 
the environmental and safety aspects of laser fusion energy systems 
and alternative means of fusion energy utilization, other than electric 
power via the conventional heat engine cycle, are briefly reviewed. 


47007 Shaping pulses for fusion. Martin, W.E.; Johnson, B.C.; 
Guinn, K.R.; Lowdermilk, W.H. (Univ. of California, Livermore). 
Laser Focus; 13: No. 6, 44, 46, 48, 50(Jun 1977). 

Two approaches to creating laser pulses com of a series 
of rectangular steps are discussed. Several criteria that a pulse- 
shaping method for laser fusion must fulfill are described. Both 
active and passive pulse shapers are considered. (MOW) 


47008 Feedback-controlled particle suspension system for LITE 
magnetic mirror fusion facility. Tomlinson, R.G.; Polk, D.H.; Weise, 
A.P.; Bar-Tal, G.S.; McHugh, T.M.; Hasselmark, E.D.; Gagnon, 
E.P.; McClurg, W.C.; Wisner, G.R.; Jong, R.A.; Haught, A.F. 
(United Technologies Research Center, East Hartford, Connecticut 
06108). Rev. Sci. Instrum.; 48: No. 7, 884-892(Jul 1977). 

A feedback-controlled particle suspension system has been 
develo for laser target plasma production in the LITE experi- 
ment. Suspension voltages derived from position and velocity (posi- 
tion derivative) feedback signals serve to capture an injected particle 
in high vacuum, damp the particle motion, and stably position the 
particle at the system null. In typical operations, LiH particles of 
~100-um diameter, projected by a spring ones into the suspen- 
sion region, are captured and positioned at the system center in < or 
=0.25 sec with a jitter of < or =20 pm, less than 1/5 the particle 
diameter. With this system the precise particle positioning required 
for spherically symmetric plasma generation is obtained even with 
large particle sizes, and the feedback particle suspension system is 
incorporated as an integral part of the LITE experimental facility for 
studies of neutral injection buildup on a dense, aivae-odeline’ 
laser-produced target plasma. 


47009 Self-similar motion of laser fusion plasmas. Absorption in 
an unbounded plasma. Barrero, A.; Sanmartin, J.R. (Escuela Tecnica 
Superior de Ingenieros Aeronauticos, Universidad Politecnica de 
Madrid, Madrid, Spain). Phys. Fluids; 20: No. 7, 1155-1163(Jul 1977). 
The one-dimensional motion generated in a cold, infinite, 
uniform plasma of density no by the absorption, in a certain plane, of 
a linear pulse of energy per unit time and area phi=phiot/tau, 0<t< 
or =tau, is considered; the analysis allows for thermal conduction 
and viscosity of ions and electrons, their energy exchange, and an 
electron heat flux limiter. The resulting motion is self-similar and 
overned by a single nondimensio ase aproportional 
No*tau/phio)?/*. Detailed asymptotic results are obtained for both 
avery-much-less-thanl and avery-much-greater-thanl; the general 
behavior of the solution for arbitrary a is discussed. The analysis can 
be extended to the case of a plasma initially occupying a half-space, 
and throws light on how to optimize the hydrodynamics of laser 
fusion plasmas. Known approximate results corresponding to motion 
of a plasma submitted to constant irradiation (phi) are recovered in 
the present work under appropriate limiting processes. 


47010 Spatially resolved a emission from laser fusion targets. 
Ceglio, N.M.; Coleman, L.W. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). Phys. Rev. 
Lett.; 39: No. 1, 20-24(4 Jul 1977). 

The a-particle emission from laser-compressed, D-T—filled 
microshells has been imaged using a a imaging 
technique. Nominal image resolution was 10 ym. Approximately 
97% of the recorded a emission was found to originate within a 
thermonuclear burn region of diameter roughly 1/3 that of the 
original target. The full width at half-maximum of the burn region 

a diameter roughly 1/6 that of the target. 


47011 Method for focusing scattered energy in laser fusion. 
Kriegsmann, G.A. (Courant Institute of Mathematical Sciences, 
New York University, 251 Mercer Streei, New York, New York 
10012). Appl. Phys. Lett.; 31: No. 4, 274-276(15 Aug 1977). 

When a laser beam impinges upon a plasma pellet, a sizeable 
portion of the incident energy is scattered away. This refraction is 
primarily caused by the electron density gradient. However, by 
enclosing the pellet in a metal cavity some of the scattered energy 
can be focused back into the plasma. When the electron density is 
spherically symmetric, overdense, and sufficiently steep, an optimal 
cavity can be constructed. This cavity transforms the scattered wave 
into a converging spherical wave. This wave penetrates up to the 
critical surface and according to the classical theory should give the 
most absorption. 


COMPONENT DEVELOPMENT AND TESTING 


47012 (ERDA—77-52) Mi materials test facili- 
ties for magnetic fusion energy. (Energy Research and ea a 
‘usion 


Energy). Apr 1977. 49p. Dep. NTIS, PC A03/MF AO1. 
This report is organized in several sections. The summary 
presents the conclusions and recommendations. A section defines 
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examples of synergistic effects 
which are relevant to surface caidendions. A summary is 
given of plasma-originated radiations for a number of near- and long- 
term devices. Preliminary a derived therefrom, for a 
multi-component facility without neutrons, are presented. In-plasma 
—— and reliability are discussed. A) ix A treats neutron 

ects and ion simulation, and Appendix B gives the charge to the 
Task Group and a point-by-point reply. 


47013 (LA-UR—77-392) Application of the sensitivity and un- 
certainty analysis LASS to fusion reactor nucleonics. Dudziak, 
D.J.; Gerstl, S.A.W.; Muir, D.W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 23p. (CONF- 
761081—1). Dep. NTIS, PC A02/MF AOI. 

From Specialists meeting on nuclear data requirements for 


> ienna, Austria (8 Oct 1976). 

itivity — as applied to both nuclear design and data 
uncertainty, has deve! —_— into a valuable tool for fusion reactor 
nuclear analysis. Several such studies have been undertaken with the 
LASL sensitivity system LASS, which includes as its principal 
modules SENSIT-1D, ONETRAN, and ALVIN. These modules 
function in a multigroup environment using standard flux and data 
interface files for communication. The input multigroup cross-sec- 
tion data and uncertainties are obtained primarily from ENDF/B 
using the NJOY processing system. In particular cases, the input 
library can be modified by the ALVIN module to improve consis- 
tency with available integral experiments. The primary output from 
LASS is the uncertainty (or c e) in important reactor 
eters, as calculated in the SENSIT-1D module. Applications of 
LASS and its component have been made to the Tokamak 
Fusion Test Reactor ), the Reference Theta-Pinch Reactor 
(RTPR), and to an Experimental Power Reactor (EPR). This — 
—— the initial assessment of cross-section sensitivity for an 
EPR design. Nucleonic responses examined include neutron and 
gamma-ray kerma in the toroidal field coils and Mylar superinsula- 
tion, displacement damage ard transmutation in the copper of the 
toroidal field coils, and activation of the outboard dewar. These 
sensitivities are now being used to narrow the range of uncertainty 
analyses required to quantitatively assess cross-section adequacy for 
EPR design calculations. Acceptable target uncertainties in nu- 
cleonic design parameters are simultaneously being formulated. Ex- 
perience at LASL with sensitivity and uncertainty analysis tech- 
niques a in LASS has provided convincing evidence of 
their value for fusion reactor studies. Many of these studies are of a 
shielding nature; e.g., deep penetrations of high-energy neutrons 
through steel, lead, boron carbide, and graphite, with responses such 
as activation and kerma. 


47014 (UCID—17427) Fiscal year 1976 DT fusion neutron irra- 
diations and dosimetry at the LLL rotating target neutron source. 
MacLean, S.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 Mar 1977. Contract W-7405-ENG-48. IIp. 
Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of 319 samples during 19 
irradiation i (beam-on time of more than 1026 hours) is 
described. Experiments from 24 individuals ss 11 institu- 
tions are summarized. The numbers of the UCID dosimetry reports 
detailing each of the irradiations are given. 


47015 (UCID—17468) DT fusion neutron irradiation of LLL 
stainless steel, LASL MgO, YAG, sapphire and spinel, and LLL CaF, 
and suprasil. MacLean, S.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 18 May 1977. Contract W-7405-ENG- 
48. 8p. Dep. NTIS, PC A02/MF AOl1. 

The DT fusion neutron irradiation of nine LLL stainless steel 
samples (including six tensile specimens), four LASL high gwd 
ingle crystals (one each of MgO, YAG, Sapphire and Spinel), ten 
LLL silica samples, and seven LLL calcium fluoride samples is 
described. The sample position, beam-on time, and neutron dose 
record are given. The maximum neutron fluence on any sample was 
1.39 x neutron/cm? 


(UCID—17469) DT fusion irradiation of AI cobalt, zir- 

gold, iron, nickel, and niobium, LLL and LLL 

silica. MacLean, S.C. (California Univ., Livermore (USA). Law- 

rence Livermore Lab.). 18 May 1977. Contract W-7405-ENG-48. 
10p. . NTIS, PC A02/MF AOI. 

DT fusion neutron irradiation of an AI sample capsule 
cmaa sos zirconium, gold, iron, nickel and niobium samples 
plus two LLL pyrographite samples, and eight LLL silica pieces is 
described. The sample position, beam-on time, and neutron dose 
record are given. The maximum neutron fluence on any sample was 
2.41 x 10"? neutrons/cm?. 


47017 (UCID—17470) DT fusion neutron irradiation of two LLL 
superconductor wires at 4.2°K. MacLean, S.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 May 1977. Con- 
tract W-7405-ENG-48. 7p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of two LLL superconduc- 
tor wires at 4.2°K is described. The sample position, beam-on time, 


and neutron dose record are given. The results from four ” 
dosimetry own foils measuring the lateral variation in neutron flux are 
inc 


47018 (UCID—17471) DT fusion neutron irradiation of BNL— 
LASL superconductor wires, BPNL wire-foil packet, and ORNL 
magnesium oxide crystals. MacLean, S.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 3 Mar 1977. Contract W- 
7405-ENG-48. 5p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of eleven BNL-LASL 
superconductor wires, one BPNL wire-foil packet and two ORNL 
magnesium oxide crystals is described. The sample position and dose 
record are given. The maximum neutron fluence on any sample was 
2.03 x 10?* neutrons/cm? 


GENERAL AND MISCELLANEOUS 


47019 (LA-tr—77-38) Plea for disengagement. inetti, A.A. 
Translated by B. Rowdybush from Monde, Le; v(1977). 14p. Dep. 
NTIS, PC A02/MF AO1. 

The state of relations between the United States and the 
Atlantic Alliance is analyzed. It is suggested that the alliance is 
changing in such ways as to assure in irreversible fashion the 
economic and political control of the United States over a Europe 
which is potentially its principal industrial and commercial rival. 
The Schlesinger doctrine suggests that the Soviets can decide on an 
armed intervention in Europe without fear for their homeland. But 
more than this, the cultural, economic, etc., weight of Eruope is so 
great that its swing definitively into one of the two camps would 
assure a decisive advantage to that camp; hence, it would be better 
for each of them to seek the total destruction of Europe, rather than 
let it fall intact into the possession of the adversary. The article 
concludes that it is — for the citizens of European countries to 
extricate themselves from the grip of pressure groups that place 
ideological enslavement or material interests above the independence 
and freedom of action of their nations. It is urgent for the European 
countries to disengage themselves from the two ideological blocs, 
whose elementary antagonism can lead very rapidly to a cataclysmic 
confrontation. (RWR) 


MANAGEMENT 
REFER ALSO TO CITATION(S) 45693, 45705, 46355 


47020 (ERDA—77-41/4) ERDA Headquarters reports: April 
1977. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA). Div. of Administrative Services). 1977. 9p. Dep. 
NTIS, PC A02/MF AO1. 
ERDA Headquarters Reports (ERDA 77-41) normally con- 
tains four sections: (1) New ERDA Headquarters reports, (2) a 
cumulative list of all ERDA Headquarters reports, (3) separate lists 
of reports arranged by the Headquarters division/office originating 
them, and (4) an index to keywords in the report titles. This abridged 
issue omits Sections 3 and 4 and most of Section 2. Users will find 
the omitted material in the March 1977 issue (ERDA 77-41/3). 


47021 (ERHQ—0004) Maintenance managers guide. (Ener, 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Construction Planning and Support). Dec 1976. 24p. 
Dep. NTIS, PC A02/MF AO1. 

The Maintenance Managers Guide has been developed for 
those organizations responsible for maintenance and related services 
that are required to support ERDA’s multiprogram laboratories, 
energy research centers, and specialized program installations. Al- 
though not directive in nature, the guide does represent ERDA’s 
view of the basic elements needed to comply with the policies and 
objectives of ERDAM 5401, “Maintenance of Property.” The guide 
begins with a brief discussion and outline of a Maintenance Manage- 
ment By Objectives Program designed to promote and recognize 
improvements in maintenance performance. The M.B.O. program is 
based on the maintenance organization's documented plan as men- 
tioned in section 036 of ERDAM 5401. Implementation of this 
program is expected at each ERDA installation. The remaining 
sections of the guide briefly cover proven techniques that should be 
seriously considered by those organizations not yet utilizing them. 
Of course, the size of a maintenance department is a qualifying factor 
in determining applicability. General criteria and specific statements 
are included to guide the manager in deciding which methods are 
best suited to his particular organization. The treatment of tech- 

iques recommended herein is intended to distinguish between 
“having a system” and “effectively employing a system.” Hopefully, 
the material will generate ideas or concerns that will be addressed in 
the organizations’ plans for improvement. 
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47022 (SAND—76-0264) Sandia technology. Mogford, J.A.; 
Marcrum, L.S. (eds.). (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Aug 1976. Contract EY-76-C-04-0789. 19p. Dep. NTIS $3.50. 
Research at Sandia Laboratories is described. Topics covered 
include: automatic duress alarm for protection of special nuclear 
materials; new semiconductor development laboratory; laser raman 
spectroscopy in glass; simulated nuclear blast testing for aircraft 
segments; the magma energy project; laser strain seismometer for 
nuclear yield determination and scientific studies; and a versatile 
computational capability for ion-solid interactions. (GHT) 


47023 (UCRL—78556) Team effort leads to successful micro- 
computer applications: a case in point. Spann, J.M.; Jensen, C.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Oct 1976. Contract W-7405-ENG-48. 17p. (CONF-761094—1). Dep. 
NTIS, PC A02/MF AO1. 

From Minicomputer/microcomputer conference and exposi- 
tion; San Francisco, California, United States of America (USA) (19 
Oct 1976). 

For those who feel a lack of necessary training in computer 
hardware and software, being confronted with the design of a 
microcomputer for a new application can be a frustrating experience. 
In the diverse field of electronics today, seldom does one person 
have all the answers for the complete design of systems employing 
this recent technology. This paper describes a method whereby 
people finding themselves in these challenging situations can call on 
the resources of others—programers, hardware experts, and knowl- 
edgeable systems people—to form working teams and arrive at 
successful solutions for these complicated problems. The methods 
described result from experiences of such a team during the plan- 
ning, designing, programing and implementing of a microcomputer 
system that today sends water flow rate and volume data to the main 
control center at the Lake Oroville Dam in northern California. In 
describing this team concept, the authors give guidelines concerning 
decisions to be made early in the planning stage, how to get 
hardware and software design proceeding in parallel, some pitfalls to 
avoid when integrating a microcomputer into an existing complex 
instrumentation system, and, finally, how to approach the debugging 
process. 21 figures. 

47024 (UCRL—79003) Managing the development of process- 
control computer systems. Fisher, D.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 7 Jan 1977. Contract W-7405- 
ENG-48. 9p. (CONF-770415—1). Dep. NTIS, PC A02/MF AOl. 

From 23. IES annual technical meeting and exposition; Los 
Angeles, California, United States of America (USA) (24 Apr 1977). 

The successful development of a digital process-control 
system requires a systematic approach to application analysis, pro- 
ject planning, system design, and implementation. In the critical 
stages the project leader directs the technical analysis, establishes the 
objectives, prepares the detailed program plan, and secures the 
necessary resources. Then, during the actual design and implementa- 
tion, he must provide the technical direction and controls to keep the 
activity on course and within budget. A top-down approach to 
system design is advocated in which the design progresses from 
concept through detailed specifications in a succession of stages. 
Implementation is discussed in terms of three parallel but interrelated 
activities: computer system procurement, hardware development, 
and software development. A system is complete when the docu- 
mentation has been prepared, operating personnel have been trained, 
and the final development report has been issued. 6 figures. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 45144, 45525, 45698, 46210, 
46267, 46795, 46888, 47023, 47024 


47025 (ANL—77-19) Comparative test results for two ODE 
solvers: EPISODE and GEAR. Byrne, G.D.; Hindmarsh, A.C.; Jack- 
son, K.R.; Brown, H.G. (Argonne National Lab., Ill. (USA)). Mar 
sy Contract W-31-109-ENG-38. 141p. Dep. NTIS, PC A07/MF 

This is a sequel to the paper “A comparison of two ODE 
codes: GEAR and EPISODE,” and is concerned with the testing of 
two superficially similar ODE packages, GEAR and EPISODE. 
Fourteen basic test problems, some with several cases, are the basis 
for the testing. These problems represent several types—nonlinear 
systems with real and complex eigenvalues, linear systems with 
varied diagonal dominance, linear scalar problems, stiff and nonstiff 
problems, chemical kinetics with and without diurnal effect, and 
systems arising from the use of the numerical method of lines. Some 
problems are included in order to examine the options and error 
returns. The test results are presented in two forms: raw output and a 
comparative display of operation counts and of timings for the best 
method in the GEAR package and the best method in the EPI- 
SODE package. This approach allows a comparison of the conse- 
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quences of the fixed interpolate strategy (GEAR) for Spc t 
step size against the truly variable step size strategy (EPISODE). It 
is concluded that EPISODE is generally faster than GEAR for 

roblems involving wave fronts or transients on the interior of the 
interval of integration. For linear or simply decaying problems, these 
roles are usually reversed. 19 figures, 116 tables. 


47026 (ANL—77-26) SLIDES: a program to draw slides and 
posters. Bertrand, R.; Schofield, J. (Argonne National Lab., Il. 
(USA)). Apr 1977. Contract W-31-109-ENG-38. 36p. Dep. NTIS, 
PC A03/MF AOl. 

SLIDES is a program which takes text and commands as 
input and prepares lettered slides and posters. When run on the time- 
sharing computer, the program can display its output on an interac- 
tive graphics terminal; in batch, it can direct its graphical output to a 
variety of plotters. The program uses DISSPLA graphical subrou- 
tines and standard ANL plotter subroutines. This report contains 
material written for the beginning user, who should be able to 
produce useful slides or posters by following the examples. This 
report also serves as a complete reference for SLIDES program. 
4 figures. 


47027 (COO—2383-0037) GIMLI and GIML: a machine and 
programming for low cost interactive graphical systems. 
Hennegan, N.M. (Illinois Univ., Urbana (USA). Dept. of Computer 
Science). Apr 1977. Contract EY-76-S-02-2383. 62p. (UIUCDCS- 
R—77-856, UILU-ENG—77-1708). Dep. NTIS, PC A04/MF A011. 

The need to provide a simple and efficient means for the 
production of interactive graphical systems has led to the formula- 
tion of a hypothetical computer whose machine language is referred 
to as GIML. The class of interactive graphics systems for which this 
hypothetical machine is intended consists of those which accept 
input in the form of text lines and screen coordinates and employ 
two-dimensional pictorial representations which change in an incre- 
mental fashion. Use of the hypothetical computer is possible through 
the development of two programs. The first of these programs 
emulates the hypothetical machine and is called GIMLI for Graphi- 
cal Interactive Machine Language Interpreter. The second program, 
GAS, is an assembler for the GIML programing language. This 
paper details the architecture of the hypothetical machine, outlines 
the GIML instruction set and assembler directives, and presents the 
major implementation features of the interpreter and GIML assem- 
bler. 9 figures. (RWR) 


47028 (COO—2383-0038) GIML reference manual. Hennegan, 
N.M. (Illinois Univ., Urbana (USA). Dept. of Computer Science). 
Apr 1977. Contract EY-76-S-02-2383. 125p. (UIUCDCS-R—77-857; 
UILU-ENG—77-1709). Dep. NTIS, PC A06/MF AOI. 

This manual describes in detail the instruction set and assem- 
bler directives of the graphical interactive machine language GIML. 
The instructions are grouped according to dependence on architec- 
tural features. Included in the discussion of each instruction are the 
mnemonic, octal code, description, examples, and notes on assembler 
processing. GAS is an assembler for the GIML language which 
executes under the UNIX time-sharing system. The table-driven 
assembler features comprehensive diagnostics, efficient one-pass 
scanning, automatic subroutine parameter linkage, stack level moni- 
toring, automatic generation of loads for cons.ants, and an optional 
program listing. 


47029 (COO—2751-2) Methods in probability and statistical in- 
ference. June 15, 1976—June 14, 1977. Perlman, 
M.D. (Chicago Univ., Ill. (USA). Dept. of Statistics). Mar 1977. 
Contract EY-76-S-02-2751. 32p. Dep. NTIS, PC A03/MF AOI. 

Research activities of the Department of Statistics, University 
of Chicago, during the period 15 June 1976 to 14 June 1977 are 
reviewed. Individual projects were carried out in the following eight 
areas: statistical computing—approximations to statistical tables and 
functions; numerical computation of boundary-crossing probabilities 
for Brownian motion and related stochastic processes; probabilistic 
methods in statistical mechanics; combining independent tests of 
significance; small-sample efficiencies of tests and estimates; im- 
proved procedures for simultaneous estimation and testing of many 
correlations; statistical computing and improved regression methods; 
and comparison of several populations. Brief summaries of these 
my are given, along with other administrative information. 


47030 (LA-UR—77-1231) Vectorization for the CRAY-1 of some 
methods for solving elliptic difference equations. Buzbee, B.L.; Golub, 
G.H.; Howell, J.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 18p. (CONF-770413—2). Dep. 
NTIS, PC A02/MF 

From Symposium on high speed computer and algorithm 
“an Urbana, Illinois, United States of America (USA) (13 

pr 

Efficient implementation on the CRAY-1 of some familiar 
techniques for solving elliptic difference equations is discussed. 
CRAY-1 architectural features that are important when seeking to 
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achieve optimum formance of the machine are summarized, and 
accommodation of these in the implementation of point relaxation is 
explained. The discussion includes complications to vectorization 
caused by irregular regions. Finally, quantitative measurements of 
— performance on the CRAY-I are provided. 5 figures, 2 


47031 (ORO—3443-64) Uniqueness of Frankl—Morawetz prob- 
lem in R°, Aziz, A.K.; Schneider, M. (Maryland Univ., College Park 
(USA)). Mar 1977. Contract EY-76-S-05-3443. 23p. (BN—851). Dep. 
NTIS, PC A02/MF AO1. 

A variation of the a,b,c method is used to obtain sufficient 
conditions for the uniqueness of the solution of certain boundary- 
value problems. The technique of how to use the method in R* for a 
general linear equation of second order is developed. Several gaps in 
published work are corrected. (RWR) 


47032 (SAND—76-0361) XPPLOT: an extended printer and ter- 
minal plot routine. Jones, R.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1977. Contract EY-76-C-04-0789. 55p. Dep. NTIS, PC 
A04/MF 

XPPLOT is a stand-alone printer and data terminal plot 
routine with an adjustable size plot area, the ability to plot up to four 
curves on one plot, a variety of options or adjustments for labeling, 
oo lines, and axes, plus vertical and horizontal bar graph modes. 

PPLOT is written in FORTRAN and is almost totally independent 
of the computer or output device used. 14 figures. 


47033 (SAND—77-0059) Fast correlation using the FFT. 
Stearns, S.D. (Sandia Labs., Albuquerque, N.Mex. (USA)). A 
1977. Contract EY-76-C-04-0789. 16p. tee NTIS, PC ‘A02/MF 


AOl. 

Two procedures for fast correlation using the FFT are de- 
rived. The procedures are aimed primarily at data reduction applica- 
tions where long test records are to be auto- or cross-correlated. 
Both procedures are supported with complete Fortran examples. 2 


figures. 


47034 (SAND—77-0128) Sandia FOCAL-77. Chambers, W.F. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 1977. Contract 
EY-76-C-04-0789. 47p. Dep. NTIS, PC A03/MF AO1. 

A computer-based operating system for the Sandia Electron 
Microprobe and X-ray Diffraction Laboratories has been developed. 
The system, which is built around Digital Equipment Corporation's 
interpretive language FOCAL (FOrmula CALculator) for the PDP- 
8 series computer, utilizes 16K, 20K, or 24K core and incorporates 
computed line number, tabulation, file handling, doubly dimensioned 
variable, modulo, logical IF, multiplicative congruence random 
number, extended text editing, American Standard Code for Infor- 
mation Interchange (ASCII) string, extended line length, disc vari- 
able storage, X-Y plotter, and nuclear multichannel data acquisition 
and display routines. It also includes hardware driver routines for 
the counters, multiplexers, digital-to-analog converters, and stepping 
motors associated with an electron microprobe or an X-ray diffrac- 
tometer and for an optical densitometer. The floating point, push- 
down list, variable lookup, sorting, and branching routines were 
recoded to improve execution speed. The extended arithmetic ele- 
ment (EAE) was used whenever possible. Most features, including 
hardware driver selection, amount of core, presence or absence of 
the EAE, disc variable storage, and output line length, are condition- 
ally assembled and are selectable at assembly time. Several subrou- 
tines are included to facilitate adding additional commands or func- 
tions. These include subroutines for branching to a new command, 
evaluating an argument, and floating integer data. SANDIA 
FOCAL-77 replaces SANDIA FOCAL-76. It differs from 
SANDIA FOCAL-76 by having expanded subscripted variable stor- 
age, a modulo function, a logical IF command, and expanded plotter 
commands. 7 figures, 9 tables. 


47035 (SLAC—197) Empirical and analytical studies of program 
reference behavior. Rafii, A. (Stanford Linear Accelerator Center, 
Calif. (USA)). Jul 1976. Contract EY-76-C-03-0515. 23lp. Dep. 
NTIS, 1/MF AOl1. 


Several aspects of program reference behavior, page refer- 
ence behavior modeling, and evaluation of multiprogramming 
paging systems are considered . An experimental treatment of the 
generated working set size and LRU stack distance strings of actual 
programs is given first. The effects of page size and other parameters 
on the distribution, serial correlation, and frequency domain behav- 
ior are studied. A number of working set size models are discussed, 
and the ability to capture the observed degree of the serial depen- 
dency in the working set size string is examined. Then some new 
results on the performance and cost of many practical paging sys- 
tems are presented, and the related evaluation techniques are dis- 
cussed. The independent reference model is used to find some 
analytical results for the expected page fault rate of some algorithms. 
The potential of program behavior models in predicting perfor- 
mance of different page replacement algorithms is demonstrated. 


Next, the development of a useful, simple and analytically tractable 
program pase reference model is examined. A new technique to 
estimate parameters of an independent reference model is pro- 
posed. It is shown that one can obiain a model with predictive 
capabilities. The potential of expanding the model into the areas of 
simple pas restructuring techniques and evaluation of memory 
hierarchies with unequal read/write cost is discussed. Finally, some 
basic relations between the interaction of device scheduling and page 
scheduling in a multiprogramming virtual memory system are inves- 
tigated. Queueing analysis and trace driven simulations are used to 
show the effect of memory allocation policies and various service 
disciplines on ae aes utilization and job waiting times. Some 
interesting implications of partitioning gemory among competing 
jobs are explored. 100 figures, 21 tables. . 

47036 (SU—326-P30-50) Numerical solution of nonlinear elliptic 
partial equations by a generalized conjugate gradient 
method. Concus, P.; Golub, G.H.; O'Leary, D.P. (Stanford Univ., 
Calif. (USA). Dept. of Computer Science). Dec 1976. Contract EY- 
76-S-03-0326. = Dep. NTIS, PC A03/MF AO1. 

A generalized conjugate gradient method for solving sparse 
positive-definite systems of linear equations arising from the discreti- 
zation of elliptic partial-differential boundary-value problems was 
studied previously. Here, extensions to the nonlinear case are consid- 
ered. original discretized operator is split into the sum of two 
operators, one of which corresponds to a more easily solvable 
system of equations, and the associated iteration based on this 
splitting by (nonlinear) conjugate gradients is accelerated. The be- 
havior of the method is illustrated for the minimal surface equation 
with splittings corresponding to nonlinear SSOR, to approximate 
factorization of the Jacobian matrix, and to elliptic operators suitable 
for use with fast direct methods. The results of numerical experi- 
ments are given as well for a mildly nonlinear example, for whicii, in 
the corresponding linear case, the finite termination property of the 
conjugate gradient algorithm is crucial. 4 tables. 


47037 (SU—326-P.39-10) Some notes on the log conjecture for 
parallel processors. Technical note No. 90. Yu, P. (Stanford Univ., 
Calif. (USA). Stanford Electronics Labs.). Jun 1976. Contract EY- 
76-S-03-0326-039. 25p. Dep. NTIS, PC A02/MF AOl1. 

Two different approaches are tried to justify Minsky’s conjec- 
ture. In the first approach, two different methods are used to model 
the effects of conditional branching. The lack of general information 
on program behavior makes it difficult to derive any general result. 
Minsky’s conjecture is derived under certain assumptions. Since the 
program behavior under some of the assumptions is inclined to keep 
more processors active, this gives a gloomy perspective to array 
processor organization. The second approach, evading the problem 
of program behavior, tries to evaluate the space—time product from 
computational complexity. This approach is far too general and fails 
to provide any significant result. 5 figures. 


47038 (SU—326-P.39-15) Exact analysis of models of program 
reference Technical report No. 124. Rau, B.R. (Stanford 
Univ., Calif. (USA). Stanford Electronics Labs.). Dec 1976. Con- 
tract EY-76-S-03-0326-039. 32p. (SU-SEL—77-003). Dep. NTIS, PC 
A03/MF AOl1. 

The problem of modeling program behavior is considered in 
the context of the study of memory systems. A systematic classifica- 
tion of models yields two broad categories which are suitable for 
modeling program reference strings. A suitable model is one which, 
at least conceptually, is capable of generating a reference string, i.e., 
at each instant it defines a probability distribution over the set of 
pages so that the next reference can be obtained by randomly 
sampling from this distribution. A general model of program behav- 
ior is developed based on any arbitrary events-counting measure- 
ments which might have been performed on the reference string. It 
is shown, based on information theoretic considerations, that the 
constrained maximum entropy model is the only correct one consis- 
tent with the observed measurements. Furthermore, it is shown that 
such a model is, in general, not amenable to exact analysis. The 
conclusion is that it is unlikely that much progress will result from 
attempts to analyze exactly such models, which include most existing 
ones. Instead, more emphasis should be laid on approximate models 
and techniques which retain their accuracy by preserving the infor- 
maation that is pertinent to the analysis which is being performed. 


47039 (SU—326-P.39-18) Sequential prefetch strategies for 
and data. Technical report No. 131. Rau, B.R. (Stanford 
Univ., Calif. (USA). Stanford Electronics Labs.). Jan 1977. Contract 
EY-76-C-03-0326. 28p. (SU-SEL—77-008). Dep. NTIS, PC A03/MF 
AOl. 

An investigation of sequential prefetch as a means of reducing 
the average access time is conducted. The use of a target instruction 
buffer is shown to enhance the performance of instruction prefetch. 
The concept of generalized sequentiality is developed to enable the 
study of sequentiality in data streams. Generalized sequentiality is 
shown to be present to a significant degree in data streams from 
measurements on representative programs. This result is utilized to 
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develop a data prefetch mechanism which is found to be capable of 
anticipating, on the average, about 75 percent of all data requests. 16 


figures. 


47040 (SU—326-P.39-20) EMMY based PDP-11/20 emulation. 
Technical note No. 110, Neuhauser, C. (Stanford Univ., Calif. (USA). 
Stanford Electronics Labs.). Mar 1977. Contract EY-76-S-03-0326. 
4lp. Dep. NTIS, PC A03/MF AO1. 

An EMMY-based stand-alone PDP-11/20 emulator and its 
support system are described. The emulator reflects nearly all user- 
accessible aspects of the PDP-11/20 architecture as tested by the 
system diagnostic routines. I/O is emulated to the extent necessary 
to support paper tape-based software packages, and the system has 
executed unmodified EDIT-11, BASIC and PAL-11A (assembler) 
programs. This report serves two purposes: first, to describe the 
emulator and its performance, and second, to provide a guide to 
EMMY Laboratory users wishing to use the emulation system. 14 
figures. 


47041 (UCID—17375) AMPS automated message processing 
system, LER 76-101701A. Benge, W.; Spann, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Dec 1976. Con- 
tract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

This report describes the operation and use of the LLL 
Automated Message Processing System (AMPS), which is used for 
off-line preparation of messages for SACNET (Secure Automatic 
Communications Network). The preparation of teletype messages 
before AMPS required typing on a teletype to create a paper tape in 
ASCII code compatible with SACNET. AMPS uses a MCS-80 
microprocessor, CRT with keyboard, and a teletype to create the 
SACNET messages. Through processor control and CRT edit capa- 
pe through-put of the system was increased about 50 percent. 11 

igures. 


47042 (UCID—17465) LLL microcomputer memory boards, 
LEN 22313A. Gertz, K.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 May 1977. Contract W-7405-ENG- 
48. 8p. Dep. NTIS, PC A02/MF AO1. 

The LLL MCS-8/80 microcomputer system is a modular, 
general-purpose microcomputer system based on the 8008 and 8080 
microprocessors. This engineering note discusses the similarities and 
differences between the various printed-circuit memory modules 
available for use with the MCS-8/80 system. 


47043 (UCID—30154) EXTRACT: extracting chemistry account 
numbers from the laboratory's database. Lai, D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Mar 1977. Con- 
tract W-7405-ENG-48. 1lp. Dep. NTIS, PC A02/MF AO1. 

EXTRACT takes account numbers from the Laboratory's 
database MATBL and transfers them into files that are used by 
programs that monitor time cards and generate reports on the 
expenditure of scientific manpower. This report describes the files 
and tells how to run EXTRACT on the CDC 7600 computers of the 
Livermore timesharing system. 


47044 CAMAC CRATE controller (21 Jul 1975) (Engineering 
ms ). (Los Alamos Scientific Lab., N.Mex. (USA)). (CAPE— 

6 drawings. 

Schematic drawings, including parts lists, are given for a 
CAMAC CRATE controller. The diagrams include: (1) MOD- 
COMP Interface Data Register; (2) CAMAC Instruction and Data 
Stack; (3) CRATE Controller, R, W, N, A, F, Q, X; (4) CRATE 
Controller Timing and LAM'’s; (5) MODCOMP Interface Interrupts 
and Control; and (6) MODCOMP Interface Command Decode. 


47045 MCS-4, MCS-8, and MCS-80 (microcomputers) (Oct 1975) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2570). 

142 drawings (including description and reprints). 

Specifications, drawings, and instructions are given for micro- 
computers developed at Lawrence Livermore Laboratory. Draw- 
ings include a logic circuit diagram, module maps, and chassis 
assembly. Additional information given concerns processor imple- 
mentation, generating programmer tapes, an octal debugging pro- 
gram, and minicomputer programming systems. 


47046 Microprocessor trainer (Sep 1976) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2580). 

14 drawings. 

Drawings and parts lists are given for a microprocessor 
trainer. Drawings include a schematic diagram, the chassis ph. goon a 
briefcase modification, and the hole schedule, solder side, and com- 
ponent side of the circuit card. 
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47047 Theorem on the convergence of Pade approximants. Baker, 
G.A. Jr. (Brookhaven National Lab., Upton, NY). Stud. Appl. Math.; 
55: 107-117(1976). 

A proof is presented for a theorem which gives necessary and 
sufficient conditions on the distribution of poles and zeros of the 
Pade approximants for point-by-point convergence. The special case 
of convergence to a function meromorphic in a disk by a sequence of 
Pade approximants free of extraneous poles and zeros is proven. 


47048 Approximation of invariant measures for continued 
tions. Waterman, M.S. (Idaho State Univ., Pocatello). Rocky Mt. J. 
Math.; 6: No. 1, 181-189(Win 1976). 

Kuzmin’s theorem gives a sequence of functions which con- 
verge to the density of the invariant measure of n-dimensional 
continued fractions. The convergence is uniform and geometric. 
This paper gives bounds on the rate of convergence for two natural 
— to the sequence of functions given by Kuzmin’s 

rem. 


47049 Problem related A Grubbs technique: the distribution of 
method variance estimates for known product variance. Winslow, 
G.H. (Argonne National Lab., IL). Nucl. Mater. Manage.; 5: No. 4, 
26-29(Win 1976). 

From 18. annual meeting of the Institute of Nuclear Materials 
Management, Inc.; Washington, DC, USA (29 Jun 1977). 

The distribution of estimates of measurement method vari- 
ance made by subtracting a known product variance from the total 
variance in a finite number of observations can be shown to be the 
non-central chi-square. Probabilities of finding that estimate to be 
negative or zero have been calculated for various numbers of obser- 
vations and ratios of product variance to method variance, as well as 
the probability of finding the estimate in a range of twice its 
expected standard deviation centered on its expected value. Results 
are compared with those to be expected from an ordinary regression 
analysis. 

47050 QR and Hyman’s method on vector computers. 
Ward, R.C. (Langley Research Center, Hampton, VA). Math. 
Comput.; 30: No. 133, 132-142(Jan 1976). 

The implementation on vector computers of the QR algo- 
rithm and of iterative schemes based on obtaining the determinant 
and its derivatives by Hyman’s method are presented. It is shown 
that iterative schemes based on Hyman’s method will probably be 
more efficient than the QR algorithm on vector computers for large 
matrices. A theoretical comparison of the Laguerre iterative scheme 
with the QR algorithm is presented which uses the latest available 
CDC STAR-100 instruction execution times. In addition, the results 
of several test cases run on the Laguerre—Hyman algorithm on a 
serial computer are reported. 3 tables. 


47051 Statistical study of time-sharing systems. Olness, R.J. 
(Univ. of California, Livermore). J. Math. Anal. Appl.; 53: No. 2, 393- 
402(Feb 1976). 

Time-sharing systems are discussed in which competing users 
can achieve access only on a chance basis, depending on the avail- 
ability of a system channel at the time of attempted access. A simple 
statistical method is presented for evaluating the relative merits of _ 
different time-sharing configurations. Calculated results for a variety 
of user demand levels in a representative system are shown in 
graphic and tabular form. 2 figures, 1 table. 


47052 Probability tables for cluster analysis based on a theory of 
random graphs. Ling, R.F. (Clemson Univ., SC); Killough, G.G. J. 
Am. Stat. Assoc.; 71: Ko. 354, 293-300(Jun 1976). 

Statistics based on a theory of random graphs were proposed 
as an analytic aid to assess the randomness of a clustered structure. 
Probability tables for two such statistics are tabulated. Exact values 
of P/sub n,v,/ the cumulative probabilities of the minimum number 
of edges needed to connect a random graph, are tabulated for n = 
10(1)30(5)80(10)100. Exact and approximate values of E/sub n,v,/ 
the expected number of components in a random h with n 
vertices and v edges, are tabulated for n = 10(1)30(5)100. 6 tables. 


47053 Algorithm 510 piecewise linear approximations to tabulat- 
ed data [E2]. Wilson, D.G. (Oak Ridge National Lab., TN). ACM 
Trans. Math. Software; 2: No. 4, 388-391(Dec 1976). 

An algorithm is described which generates a piecewise linear 
approximation to tabulated data which is within specified tolerances 
of the data points. There are eight options available. The approxima- 
tion may be required to be continuous or not, a single tolerance or a 
tolerance for each data point may be specified, and the approxima- 
tion may or may not be restricted to the piecewise linear “tolerance 
band” centered at the data points with edges determined by the 
tolerances at the data points. Among approximations of the kind 
requested, the algorithm gives one of fewest line segments. 
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pump-storage units and standby generating units, 2:45602 (PB— 
260402) 

Grand Coulee third interim controller prototype digital load and 
voltage control. Report for Jun 1974—Mar 1976, 2:45231 (PB— 
263429) 

Nonaxial uplift tests on straight and belled auger model footings, 
2:45372 (PB—262108) 

Bureau of Reclamation, Washington, D.C. (USA) 

Ministry of power and electrification of the USSR. The pan- 
Soviet Red Banner Scientific-Research Institute of Hydraulic 
Technology, 2:45230 (PB—263202-T/SL) 
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Resources 
Sacramento (USA) 

Energy shortage contingency plan, 2:45688 (NP—21890) 

Energy shortage contingency plan: summary of recommendations, 
2:45686 (NP—21881) 

Floating nuclear power plants: an overview. Working paper 
number 5, 2:45561 (NP—21869) 

Proposed workplan for compliance with AB 2821, 2:45560 (NP— 
21868 

Univ. Berkeley (USA). Dept. of Economics 

Forecasting the impacts of alternative electricity rate structures: a 

feasibility study. Final r , 2:45722 (NP—21864) 
Univ., Berkeley (USA). Lawrence Berkeley Lab. 

Design and development of multi-megawatt beam dumps, 2:46158 
(LBL—S5901) 

Double quantum NMR in solids, 2:45866 (LBL—6040) 

Mechanical properties and microstructural relationships in iron— 
manganese—chromium alloys, 2:45897 (LBL—6234) 

Mechanism of martensite transformation in near equiatomic NiTi 
alloy, 2:45882 (LBL—5143) 

Origin of the acentric factor, 2:45999 (LBL—5969) 

Recent progress in heavy ion sources, 2:46154 (LBL—6500) 

Relative attenuation characteristics of some shielding materials for 
PuB neutrons, 2:4688° (LBL—6167) 

Transport of intense ion beams, 2:46140 (LBL—5552) 

Use of microstructure control to toughen ferritic steels for 
cryogenic use. II. Fe—Mn steels, 2:45883 (LBL—5782) 

California Univ., Davis (USA). Crocker Nuclear Lab. 

Application of alpha scattering for on-line analysis of light 

elements in aerosols. Final report, 2:45968 (PB—261915) 
California Univ., Irvine (USA) 

Material balance in coal. I. Material balance and oxygen 
stoichiometry of six coals from the Wyodak Bed, Campbell 
County, Wyoming, 2:44764 (COO—2898-8) 

niv., Irvine (USA). Dept. of Chemistry 

Simple, high-power, low-cost nitrogen laser for dye laser 
pumping. Technical report 1 Apr 76—31 Mar 77, 2:46077 (AD- 
A—035580) 

California Univ., Livermore (USA). Lawrence Livermore Lab. 

16 channel router (Feb 1977) (Engineering Materials), 2:46120 
(CAPE—2573) 

Adducts of benzotrifuroxan (BTF), 2:46196 (UCID—17450) 

AMPS automated message processing system, LER 76-101701A, 
2:47041 (UCID— 17375) 

Annual progress report for period ending June 30, 1976, 2:46494 
(UCLA— 12-1082) 

Argus glass laser target alignment system, 2:47002 (UCID—17441) 

Collection and preparation of wet and dry stream-sediment 
samples, 2:45104 (UCRL—79240) 

Computing gamma spectrometer (7 Feb 1977) (Engineering 
Materials), 2:46177 (CAPE—2578) 

DT fusion irradiation of AI cobalt, zirconium, gold, iron, nickel, 
and niobium, LLL pyrographite and LLL silica, 2:47016 
(UCID—17469) 

DT fusion neutron irradiation of BNL—LASL superconductor 
wires, BPNL wire-foil packet, and ORNL magnesium oxide 
crystals, 2:47018 (UCID—17471) 

DT fusion neutron irradiation of LLL 316 stainless steel and SLL 
silica samples, 2:45926 (UCID—17428) 

DT fusion neutron irradiation of LLL stainless steel, LASL MgO, 
YAG, sapphire and spinel, and LLL CaF? and suprasil, 2:47015 
(UCID— 17468) 

DT fusion neutron irradiation of two LLL superconductor wires 
at 4.2°K, 2:47017 (UCID—17470) 

Ecology of Lawrence Livermore Laboratoy, 2:46338 (UCRL— 
51987) 

EXTRACT: extracting chemistry account numbers from the 
laboratory's database, 2:47043 (UCID—30154) 

Fiscal year 1976 DT fusion neutron irradiations and dosimetry at 
the LLL rotating target neutron source, 2:47014 (UCID— 
17427) 

Floppy Disc/Intel 8080 Interface (May 1975) (Engineering 
Materials), 2:46121 (CAPE—2577) 

General Chemistry Division quarterly report, October— 
December 1976, 2:45960 (UCID—15644-76-4) 

Geochemical reconnaissance for uranium in the arid regions of the 
western United States, 2:45105 (UCRL—79241) 


California Energy Conservation and Development 
Commission, 


OCT. 15, 1977 
Grain boundary concentration mapping by the CoRaD technique, 
2:45884 (UCRL—79148) 

Graphite/epoxy pressure vessels lined with ultra-thin titanium, 
2:46047 (UCRL—78491) 

Heat transport in spatially fluc laser generated d.c. 
magnetic fields, 2:47004 (UCRL—79019) 

Hydrogeochemical and stream-sediment reconnaissance program 
at LLL, 2:45106 (UCRL—79243) 

Installation of horizontal seismometers in the LLL seismic net and 
their calibration, 2:46712 (UCRL—52216) 

Interim report on performance tests of a total flow impulse 
for geothermal applications, 2:45320 (UCID—17411) 

Investigation of the kinetics of the Li/LiOH(aq) electrode: 
coulombic efficiency, electrode polarization, 2:45625 (UCID— 
17457) 

KEG, an Eulerian configuration generator for BBC and VOA, 
2:46795 (UCID—17461) 

Laser chain components (22 Mar 1976) (Engineering Materials), 
2:46081 (CAPE—2427/1) 

Laser lab door interlock system (Aug 1971) (Engineering 
Materials), 2:46113 (CAPE—2572) 

Laser light absorption and harmonic generation due to self- 
generated magnetic fields, 2:47005 (UCRL—79127) 

Laser spectroscopy and laser isotope separation in heavy atoms, 
2:45114 (UCRL—78967) 

Lithium—water—air battery project: p during the month 
of March 1976, 2:45622 (UCID—17426-76-3) 

Lithium—water—air battery project: progress during the month 
of October 1976, 2:45624 (UCID—17426-76-10) 

Lithium—water—air battery project: progress during the month 
of April 1976, 2:45623 (UCID—17426-76-4) 

Lithium—water—air battery project: progress during the month 
of May 1976, 2:45612 (UCID—17426-76-5) 

Lithium—water—air battery project: progress during the month 
of August 1976, 2:45614 (UCID—17426-76-8) 

Lithium—water—air battery project: progress during the month 
of June 1976, 2:45613 (UCID—17426-76-6) 

LLL microcomputer memory boards, LEN 22313A, 2:47042 
(UCID—17465) 

Luminescence studies of oxygen absorption on thorium, 2:45919 
(UCRL—79175) 

Managing the development of process-control computer systems, 
2:47024 (UCRL—79003) 

MCS-4, MCS-8, and MCS-80 (microcomputers) (Oct 1975) 
(Engineering Materials), 2:47045 (CAPE—2570) 

Microprocessor trainer (Sep 1976) (Engineering Materials), 
2:47046 (CAPE—2580) 

Nuclear processes involved in electronuclear breeding, 2:46131 
(UCRL—79152(Rev.1)) 

Photodissociation rate calculations, 2:46743 (UCRL—78911) 

Power supply, 9kW, 30 kV, 300 mA, voltage regulated, output 
voltage continuously variable, adjustable output current limiting 
(specification) (24 Nov 1969) (Engineering Materials), 2:46152 
(CAPE—2576) 

Propagation of a flame through a stratified charge combustion 
chamber, 2:45841 (UCRL—79094) 

Quantitative analysis of flow systems data, 2:46427 (UCRL— 
79479) 

Radium-226 content of agricultural gypsums, 2:46580 (UCRL— 
78720) 

Satellite DNA and cytogenetic evolution: molecular aspects and 
implications for man, 2:46438 (UCRL—79120) 

Shiva spatial filters (25 Oct 1976) (Engineering Materials), 2:46082 
(CAPE—2564) 

Shiva spatial filters for beta disk to beta disk (15 Jul 1976) 
(Engineering Materials), 2:46085 (CAPE—2564/3) 

Shiva spatial filters for beta disk to gamma disk (14 Jul 1976) 
(Engineering Materials), 2:46086 (CAPE—2564/4) 

Shiva spatial filters for beta rod to beta disk (14 Jul 1976) 
(Engineering Materials), 2:46084 (CAPE—2564/2) 

Shiva spatial filters for beta rod to beta rod (Oct 1976) 
(Engineering Materials), 2:46083 (CAPE—2564/1) 

Shiva spatial filters for gamma disk to delta disk (9 Feb 1976) 
(Engineering Materials), 2:46087 (CAPE—2564/5) 

Team effort leads to successful microcomputer applications: a case 
in point, 2:47023 (UCRL—78556) 

Temperature jump boundary conditions in radiation diffusion, 

2:46885 (UCID 17359) 


turbine 


COLORADO SCHOOL OF MINES, GOLDEN (USA) 


Tests of a commercial version of the LLL model LC-13 laser 
beam calorimeter, 2:46187 (UCID—17447) 

Use of the n,p scattering reaction for neutron flux measurements, 
2:46171 (UCRL—79306) 

Water relations of coniferous tree species subjected to ozone in the 
San Bernadino Mountains, Southern California, 2:46616 
(UCRL—13729) 

Univ., Los Angeles (USA) 

Final report of twenty-year projections of selected variables for 
the California Energy Resources Conservation and 
Development Commission, 2:45647 (NP—21847) 

Quantifying benefits of pollution control: benefits of controlling 
air and water pollution from energy production and use, 2:46337 
(NP—21893) 

Univ., Los Angeles (USA). Plasma Engineering Lab. 

Radiation compression and laser-fusion, 2:47003 (UCLA—34P157) 

California iverside (USA). Dept. of Physics 

Paraconductivity in nonuniform Josephson junctions, 2:46903 
(TID—27577) 

California Univ., Riverside (USA). Inst. of Geophysics and Planetary 


Telluric mapping over the Mesa Geothermal Anomaly, Imperial 

Valley, California, 2:45313 (PB—262828) 
Corp., Buffalo, N.Y. (USA) 

Wind tunnel modeling study of the dispersion of sulfur dioxide in 
southern Allegheny County, Pennsylvania. Final report, 2:46233 
(PB—263421) 

Cambridge Systematics, Inc., Mass. (USA) 

Carpool incentives: evaluation of operational experience, 2:45837 
(PB—263050) 

Carnegie-Mellon Univ., Pittsburgh, Pa. (USA) 

Power plant siting policy alternatives for Pennsylvania, 2:45731 
(NP—21888) 

Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). Dept. of Chemistry 

Elementary rate constants for hydrogen atoms. Final report, 
1974—1975, 2:46014 (COO—3242-14) 

Center for Disease Control, Atlanta, Ga. (USA). Environmental 

Health Services Div. 

Goals and standards for environmental health. Papers on the 
national health guidelines, issue No. 4, 2:46217 — 

Charles River Associates, Inc., Cambridge, Mass. (U: 

Long-range forecasting properties of of 
demand for electric energy. Volume II. Annotated 
bibliography. Final report, 2:45726 (PB—261766) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:45727 
(PB—261767) 

Chicago Univ., Ill. (USA). Center for Urban Studies 

ANL/HIWAY: an air pollution evaluation model for roadways, 
2:46210 (ANL—76-XX-37) 

Chicago Univ., Ill. (USA). Dept. of Medicine 

Nonrandom chromosomal changes in human malignant cells, 
2:46423 (CONF-770308—2) 

Chicago Univ., Ill. (USA). Dept. of Statistics 

Methods in probability and statistical inference. Progress report, 
June 15, 1976—June 14, 1977, 2:47029 (COO—2751-2) 

Chicago Univ., Ill. (USA). Pritzker School of Medicine 

Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975—15 Apr 1976, 2:46491 (PB— 
262120) 

Chrysler Corp., Detroit, Mich. (USA) 
Baseline gas turbine development program. Seventeenth quarterly 
rogress report, 2:45851 (COO—2749-17) 
Cincianati Univ., Ohio (USA). Coll. of Medicine 

Quantifying the size of ischemic, infarcted, healing and/or scarred 
myocardium. Annual report, 30 Jun 1975—15 Apr 1976, 2:46493 
(PB—262335) 

Cincinnati Univ., Ohio (USA). Dept. of Biological Sciences 

Threatened plant species of the Nevada Test Site, Ash Meadows, 
central-southern Nevada, 2:46269 (COO—2307-12) 

Cold Regions Research and Engineering Lab., Hanover, N.H. (USA) 

Thermal regime of the downstream shoulder of rockfill dams, 
2:45233 (AD-A—035988) 

School of Mines, Golden (USA) 

A time-domain electromagnetic survey of the East Rift Zone, 
Kilauea Volcano, Hawaii, 2:45311 (PB—262705) 

Geothermal exploration: an evaluation of the microseismic 
groundnoise method, 2:45309 (PB—262575) 

Quadripole mapping near the Fly Ranch geothermal prospect, 
northwest Nevada, 2:45312 (PB—262779) 

The geothermal system at Kilauea Volcano, Hawaii, 2:45316 
(PB—262428) 


COLORADO SCHOOL OF MINES, GOLDEN (USA). 


Colorado School of Mines, Golden (USA). Dept. of Geophysics 
Research on the physical properties of geothermal reservoir rocks. 
Summary report on collection of samples of volcanic rocks for 
petrophysical studies. Progress report 1, 2:45307 (COO—2908- 


1) 
Colorado State Univ., Fort Collins (USA). Dept. of Physics 

Interaction of a solar array with an ion thruster due to the charge- 
exchange plasma. Annual report, 2:45252 (N—77-13842) 

Columbia Univ., New York (USA). Dept. of Chemistry 

Laser isotope separation by selective excited state photochemistry. 
Annual progress report, March 31, 1976—February 28, 1977, 
2:46010 (COO—2724-2) 

Combustion Engineering, Inc., Windsor, Conn. (USA) 

Industrial application of fluidized-bed combustion: phase I. 
Quarterly report, October 1—December 31, 1976, 2:44894 
(FE—2473-6) 

Cornell Univ., Ithaca, N.Y. (USA) 

Astronomical polarization studies at radio and infrared 
wavelengths. Part 2. Far infrared polarization of dust clouds, 
2:46751 (N—77-13959) 

Astronomical polarization studies at radio and infrared 
wavelengths. Part 1. Gravitational deflection of polarized 
radiation, 2:46755 (N—77-13958) 

Low energy planes for tilt grain boundaries in gold, 2:45880 
(COO—2679-13) 

Cornell Univ., Ithaca, N.Y. (USA). Dept. of Agricultural Economics 

A transportation model for the United States coal industry. 
Agricultural economics research report, 2:45710 (PB—260367) 

— Univ., Ithaca, N.Y. (USA). Dept. of Theoretical and Applied 


Creep of circular plates using a state-variable approach, 2:46041 
(COO—2733-7) 

Cornell Univ., New York (USA). Medical Coll. 

Radioisotopic imaging and data processing methods for the early 
detection, localization and quantification of infarcted and 
ischemic myocardium: experimental and human studies. Annual 
scientific report, 30 Jun 1975—15 Apr 1976, 2:46490 (PB— 
262090) 

Council on Environmental Quality, Washington, D.C. (USA) 

Energy and employment impacts of policy alternatives, 2:45644 
(COO—2865-4) 


D’Appolonia Consulting Engineers, Inc., Pittsburgh, Pa. (USA) 

Stress state determinations in West Virginia and Kentucky, 
Hazard site, 2:46705 (TID—27603) 

Stress state determinations in West Virginia and Kentucky, 
Pricetown site, 2:46706 (TID—27604) 

Stress state determinations in West Virginia and Kentucky, Baden 
site, 2:46707 (TID—27605) 

Research Establishment, Ottawa, Ontario (Canada) 

Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part I. Conventional 
secondary batteries, 2:45617 (AD-A—035996) 

Delaware Univ., Newark (USA) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Quarterly report, June 20, 1976— 

tember 19, 1976, 2:44720 
Contro! Mesa, Calif. (USA) 

Trade-off investigations and detailed design of power inverters. 

Final report Jan 1976—Jan 1977, 2:45385 (AD-A—036027) 
Department of Health, ae a and Welfare, — D.C. 

(USA). Office of Consumer Affairs 

Buying solar, 2:45276 (PB—262134) 

Department of Transportation, Cambridge, Mass. (USA). 

Transportation Systems Center 

1975 automotive characteristics data base. Final report, Jun 
1975—1976, 2:45839 (PB—262015) 

Aggregate auto travel forecasting: state of the art and suggestions 
for future research. Final report May—Jun 1976, 2:45808 (PB— 
263351) 

Selected transportation topics: energy primer, 2:45801 (PB— 
263077) 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 

e.V., Stuttgart (Germany, F.R.) 

Electric power conditioning for a thermionic generator, 2:45485 
(N—77-13146) 
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Deutsche fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.) 

Development and application possibilities of new construction 
techniques with fiber reinforced materials, 2:45937 (N—77- 


13165) 
aan Planning and Research Associates, Manhattan, Kans. 
Final report on graphite irradiation test OG-3, 2:45956 (GA-A— 


14211) 
Sciences, Inc., East Sandwich, Mass. (USA) 

Using net energy methodology for energy planning: tradeoffs of 
supply vs. end-use technologies. Volume I. Final report, 2:45634 
(FE—2443-1) 

Dornier-System G.m.b.H., Friedrichshafen (Germany, F.R.) 

Handbook of grooved heat pipes. Final report, 2:46040 (BMFT- 
FB-W—76-17) 

Chemical Co., Midland, Mich. (USA). Hydrocarbons and 

Energy Research Dept. 

Energy from in situ processing of antrim oil shale: phase 1. 
Quarterly technical progress report, October—December, 1976, 
2:45042 (FE—2346-4) 

Drexel Univ., Philadelphia, Pa. (USA) 

Toughness of nickel/molybdenum composites. Technical report, 
2:45887 (AD-A—033502) 

Duke Univ., Durham, N.C. (USA). Dept. of 

Investigation of 7* Ne and 7” Ne interactions at 10.5 GeV/c, 
2:46817 (ORO—3065-39) 

Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 

River Lab. 

Collection and preparation of water samples for 
hydrogeochemical reconnaissance, 2:45092 (DP-MS—77-11) 

Exhumation test with aged radioactive solid wastes, 2:45176 (DP- 
MS—77-16) 

Operating summary of SRL Hydrogeochemical and Stream 
Sediment Reconnaissance program, 2:45093 (DP-MS—77-12) 

Radionuclide content of an exhumed canyon tank and neighboring 
soil, 2:46294 (DP-MS—77-20) 

Savannah River Laboratory monthly report: 7°*Pu fuel form 
processes, 2:45211 (DPST—77-128-3) 

Stress corrosion cracking test with slow strain rate and constant 
current, 2:45913 (DP-MS—-76-81(Rev.)) 

Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 

River Plant 

D.O tracer tests in tank 21, 2:45177 (DPSPU—76-1-19) 

Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report, 1976, 2:46256 (DPSPU—77-30-1) 


Eagle-Picher Industries, Inc., Joplin, Mo. (USA). Couples Dept. 

Final technical report for BA 494 /U, 2:45616 (AD-A—035722) 

Ebasco Services, Inc., New York (USA) 

Current assessment of flue gas desulfurization technology, 2:44779 
(CONF-770403—2) 

Programmatic status report on TFTR, 2:46987 (PH-N—003) 
EG and G Idaho, Inc., Idaho Falls (USA) 

Environmental surveillance report for the INEL radioactive waste 
management complex. Annual report, 1976, 2:45189 (TREE— 
1078) 

Experiment data report for LOFT nonnuclear test L1-3, 2:45584 
(TREE-NUREG— 1065) 

Factors that affect the calibration of turbines in single-phase flow, 
2:45529 (TREE-NUREG— 1082) 

Properties of irradiated beryllium statistical evaluation, 2:45925 
(TREE— 1063) 

Safety review document for the radioactive waste management 
complex at the Idaho National Engineering Laboratory, 2:45184 
(TREE— 1064) 

EG and G, Inc., Santa Barbara, Calif. (USA) 

Status of endangered and threatened plant species on Nevada Test 
Site: a survey. Part 1. Endangered species, 2:46271 (EGG— 
1183-2356) 

and Gas Industries Association, San Francisco, Calif. (USA) 

Study of energy conservation potential in the California canning 
industry, 2:45677 (NP—21971) 

Power Research Inst., Palo Alto, Calif. (USA) 

EPRI Asilomar papers: on the possibility of advanced fuel fusion 
reactors, fusion-fission hybrid breeders, small fusion power 
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reactors, Asilomar, California, December 15—17, 1976, 2:46992 
(EPRI-ER—378-SR) 
‘Energy Development Associates, Madison Heights, Mich. (USA) 
Evaluation of a 1-kWh zinc chloride battery system. Interim 


report, 2:45619 (PB—260683) 
Research and Development Administration, Aiken, S.C. 
(USA). Savannah River Operations Office 
LWR spent fuel disposition capabilities, 1977—1986. 1977 edition, 
2:45142 (ERDA—77-25) 
Energy Research and Development Administration, Bartlesville, 
Okla. (USA). Bartlesville Energy Research Center 
Selected list of publications on petroleum and natural gas, 
ERDA—BuMines, July 1, 1975—December 31, 1976, 2:44914 


(BERC/IC—77/2) 
Research and Development Administration, Grand Junction, 
Colo. (USA). Grand Junction Office 
Uranium exploration expenditures in 1976 and plans for 1977—78, 
2:45098 (GJO—103(77)) 
Energy Research and Development Administration, Las Vegas, Nev. 
(USA). Nevada Operations Office 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO—166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 2)) 
Energy Research and Development Administration, Oak Ridge, Tenn. 
(USA). Technical Information Center 
Fuel cells: a bibliography, 2:45741 (TID—3359) 
Energy Research and Development Administration, Pittsburgh, Pa. 
(USA). Pittsburgh Energy Research Center 
Characterization of the heterocyclic components in coal 
liquefaction products. Part I. Nitrogen compounds, 2:44753 


(PERC/RI—77/7) 
Research and Administration, Washington, D.C. 

(USA) 

Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1978, 2:44698 (ERDA—77- 
33) 

Synposis of proceedings: Energy Research and Development 
Administration public meeting, The Midwest Perspective”. 
Creating energy choices for the future, 2:45664 (ERDA—76- 
1(PM-4)) 

Energy Research and Development Administration, Washington, D.C. 

(USA). Div. of Administrative Services 

ERDA Headquarters reports: April 1977, 2:47020 (ERDA—77- 


41/4) 
Energy Research and Development Administration, Washington, D.C. 
(USA). Div. of Conservation Research and Technology 
Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305—P1) 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305—P2) 
Energy Research and Development eae, Washington, D.C. 
(USA). Div. of Construction and Support 
Maintenance managers guide, 2:47021 (ERHQ—0004) 
Energy Research and Development Administration, Washington, D.C. 
(USA). Div. of Industrial Energy 


Survey of cellulosic insulation materials, 2:45778 
Research and a Administration, Washington, D. 


(USA). Div. of Magnetic Fusion 
Multiple-component materials test facilities for magnetic fusion 
energy, 2:47012 (ERDA—77-52) 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Physical Research 
Research contracts in the physical sciences, 2:46800 (ERDA—76- 


164) 

Energy Research and Development Washington, D.C. 
(USA). Div. of Reactor Development and 
Low alloy steel plates (ASME SA-387 with additional 

requirements), 2:45898 (RDT-M—5-5T(4-76)) 
Nickel—iron—chromium alloy rod and bar (ASME SB-408 with 
additional requirements), 2:45900 (RDT-M—7-10T(4-76)) 
Nickel-molybdenum-chromium alloy rod and bar (ASME SB-336 
with additional requirements), 2:45901 (RDT-M—17-11T(4-76)) 
2-1/4-percent-chromium, 1-percent-molybdenum alloy steel plates 
(ASME SA-387 with additional requirements), 2:45899 (RDT- 


M—S-22T(4-76)) 

Research and Administration, Washington, D.C. 
(USA). Div. of Solar Energy 
Interim policy options for commercialization of solar heating and 

cooling systems, 2:45246 (ERDA—77-62) 


FEDERAL ENERGY ADMINISTRATION, WASHINGTON, 


Energy Resources Co., Inc., Cambridge, Mass. (USA) 

Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE—2201-10) 

Environmental research needs for coal conversion and combustion 

ane Final report, 2:44793 (PB—262159) 
Protection Agency, Denver, Colo. (USA) 

Method for accelerated V3Ga thin film growth, 2:45867 (AD-D— 
001954) 

Superconducting microwave engine, 2:46060 (AD-D—001926) 

Superconducting transducer, 2:46061 (AD-D—001945) 

aor Protection Agency, Research Triangle Park, N.C. 


Implementation plan review for Mississippi required by the 
Energy Supply and Environmental Coordination Act, 2:46222 


(PB—257963) 
Agency, Washington, D.C. (USA) 

EPA reports bibliography quarterly. A listing of EPA reports 
entered into the National Technical Information Service, 
October, November, December 1976, 2:46221 (NTISUB/B— 
025-76/004) 

guide. Fiscal year 1977, October 1976—September 1977, 
2:45658 
Agency, Washington, D.C. (USA). Grants 


Awards register: grants assistance programs. Volume II. Listing 
awards during January—June of FY 1976, listing state and local 
assistance awards. Final report, 2:46229 (PB—261980) 

Protection Agency, Washington, D.C. (USA). Office 
of Solid Waste 


Hazardous wastes, 2:45183 (PB—260089) 

Mineral recovery from the noncombustible fraction of municipal 
sclid waste. A proposed project to demonstrate incinerator 
residue recovery, 2:45830 (PB—261048) 

State activities in solid waste management, 1974, 2:45831 (PB— 
261076) 

Sciences Research Lab., Research Triangle Park, N.C. 

(USA). Meteorology and Assessment Div. 

Urban air pollution modeling without computers. Environmental 
monitoring series, 2:46231 (PB—262393) 

ESB, Inc., Yardley, Pa. (USA). ESB Technology Center 

Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Interim report Mar 1975—Mar 1976, 
2:45609 (AD-A—035983) 


Federal Coordinating Council for Science, Engineering, and 
Technology (USA). Energy Task Group 
Needs for energy-related materials research and development. 
Executive summary. Volume |. Near-term energy program, 


2:45863 (NP—21665) 
Energy Washington, D.C. (USA) 

Monthly energy review, 2:44976 (NTISUB/B—127-76/012) 

Monthly energy review. Monthly repts, 2:44977 (NTISUB/C— 
127) 

Monthly petroleum product price report, 2:44978 (PB—259959) 

Petroleum market shares: report on sales of refined petroleum 
products, 2:44979 (PB—263243) 

Petroleum market shares; report on sales of refined petroleum 
products, 2:44980 (PB—263333) 

Project Independence Evaluation System (PIES) documentation. 
Volume XV. Standard data tables for PIES, 2:45691 (PB— 
265195) 

Project Independence Evaluation System (PIES) documentation. 
VIII. Methodology for enabling the PIES oil and gas supply 
curves to respond to non-constant prices, 2:44981 (PB—265086) 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. Third 
quarter, 1976, 2:45629 (NTISUB/B—027-76/003) 

Report of the Presidential Task Force on reform of Federal 
Energy Administration regulations. Volume 2. Table of 
contents. Appendices, 2:45700 (PB—262182) 

Strategic petroleum reserve. Supplement: final environmental 
impact statement west Hackberry Salt Dome, 2:44990 (FEA/ 
S—77/114) 

Western coal development monitoring system: quarterly summary, 
2:44845 (FEA/B—77/136) 


FEDERAL HIGHWAY ADMINISTRATION, WASHINGTON, 


ay Highway Administration, Washingtor, D.C. (USA). Materials 
Nuclear cement content gage - instruction manual. Interim report, 
2:46179 (PB—262284) 
Washington, D.C. (USA). Bureau of 


Federal Power 

Natural Gas 

Preliminary investigation. Nonproducing gas reserves onshore 
United States and in the Gulf of Mexico offshore state area, as 
reported in Federal Commission Form 15, 2:45016 (PB— 
263434) 

The future of natural gas: economic myths, regulatory realities, 
2:45015 (PB—263625) 

Underground storage of natural gas by interstate pipeline 
companies, calendar year 1975, Winter 1975—1976, 2:45028 
(PB—263428) 

— Power Commission, Washington, D.C. (USA). Bureau of 
wer 

The phasing out of natural gas and oil for electric power 
generation, Southwest Power Pool and Electric Reliability 
Council of Texas. Part II. Technical and economic evaluation of 
various possible electric utility natural gas reduction programs, 
1975—1990, 2:45732 (PB—263505) 

Fermi National Accelerator Lab., Batavia, Ill. (USA) 

Computer simulation of the electron-bunch widening as due to 
self-bunching, 2:46139 (CONF-770313—99) 

Control of Fermilab Booster tunes, 2:46149 (CONF-770313—54) 

Energy Doubler/Saver safety leads, 2:46148 (CONF-770313—25) 

Injection methods in the Fermilab booster, 2:46155 (CONF- 
770313—110) 

Measuring the aperture and locating beam obstructions in the 
Fermilab accelerator, 2:46150 (CONF-770313—100) 

Operation of the Fermilab accelerator as a proton storage ring, 
2:46138 (CONF-770313—98) 

Prototype test of Energy Doubler/Saver bending magnet, 2:46147 
(CONF-770313—23) 

Reappearance of Linac bunch structure on booster bunches during 
capture and acceleration, 2:46137 (CONF-770313—58) 

What can we learn about quark binding from perturbation theory, 
2:46820 (FERMILAB-Conf—76/69-THY) 
ead Drainage 208 Project, Kalispell, Mont. (USA) 

Bibliography on atomic energy levels and spectra. Special pub., 
Jul 1971—Jun 1975, 2:46791 (PB—263199) 

Florida Univ., Gainesville (USA). Dept. of Physics and Astronomy 

Lawrence Livermore Laboratory. Final report, 2:46950 (UCRL— 


13712) 
Corp., Minneapolis, Minn. (USA) 

Preliminary design of a single air heater segment suitable for a 
coal-fired open-cycle MHD system. Third quarter report, July 
1975—September 1975, 2:45738 (FE—1537-10) 

Fluor Utah, Inc., San Mateo, Calif. (USA) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 6. Contour stripping with draglines 
using Appalachia—Ohio region test case, 2:44834 (FE—1520- 
106) 


Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 8. Mountain top removal mining 
using Appalachia-West Virginia test case, 2:44836 (FE—1520- 
108) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 9. Multiple dipping seam mining 
using Green River region test case, 2:44837 (FE—1520-109) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 7. Area stripping with shovels and 
trucks using Powder River region test case, 2:44835 (FE—1520- 
107) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 10. User’s manual for area dragline 
macromodel, 2:44838 (FE—1520-110) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 2. Area stripping with draglines 
using Illinois basin region test case, 2:44829 (FE—150-102) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area stripping with draglines 
using four corners region test case, 2:44831 (FE—1520-103) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 4. Area stripping with draglines 
using Fort Union region test case, 2:44832 (FE—1520-104) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 1. Executive summary, 2:44830 
(FE—1520-101) 
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Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 5. Area stripping with draglines 
using Texas Gulf region test case, 2:44833 (FE—1520-105) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 16. User’s manual for nonstripping 
mining function micromodels, 2:44844 (FE—1520-116) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 11. User’s manual for area shovel 
truck macromodel, 2:44839 (FE—1520-111) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 13. User’s manual for cash flow 
analysis model, 2:44841 (FE—1520-113) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 14. User’s manual for dragline 
stripping micromodels, 2:44842 (FE—1520-114) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User’s manual for contour 
stripping with draglines macromodel, 2:44840 (FE—1520-112) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 15. User’s manual for shovel truck 
mining micromodels, 2:44843 (FE—1520-115) 

FMC Corp., Santa Clara, Calif. (USA). Engineered Systems Div. 

Inherently safe mining systems (conventional). Phase III. Volume 
I. Technical. Interim technical report, 1976, 2:44848 (PB— 
263336) 

Inherently safe mining systems (conventional). Phase III. Volume 
II. Appendixes. Interim technical report, 2:44849 (PB—263337) 

Franklin Inst. Research Labs., Rockville, Md. (USA). Science 

Information Services Dept. 

Biological effects of electromagnetic radiation, volume II, number 
2. Quarterly publication, 2:46689 (AD-A—034426) 

Biological effects of electromagnetic radiation. volume II, number 
3. Quarterly publication, 2:46690 (AD-A—034429) 

Biological effects of electromagnetic radiation. volume II, number 
4. Quarterly publication, 2:46691 (AD-A—034430) 

Biological effects of electromagnetic radiation. Volume II, number 
1, 2:46693 (AD-A—034893) 

Biological effects of nonionizing electromagnetic radiation. 
Volume I, number 2, 2:46694 (AD-A—034895) 

Franklin McLean Memorial Research Inst., Chicago, Ill. (USA) 

Nonrandom chromosomal changes in human malignant cells, 
2:46423 (CONF-770308—2) 

Group, Glastonbury, Conn. (USA) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume I. 
An overview of key determinants: historic patterns, 2:45648 
(NP—21916) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
A summary and assessment of recent trend studies, 2:45649 
(NP—21917) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP—21918) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP—21919) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 
Highlights from interviews, 2:45652 (NP—21920) 


General Atomic Co., San Diego, Calif. (USA) 

Conceptual design report for HETP radioactive feed material 
shipping equipment, 2:45143 (GA—14353) 

Process control of an HTGR fuel reprocessing cold pilot plant, 
2:45127 (GA-A—14101) 

Solar collector field subsystem program on the fixed mirror solar 
concentrator. Final report, March 28, 1976—September 30, 
1976, 2:45294 (GA-A—14209%(Rev.)) 

Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual report 
for period ending August 31, 1976, 2:45422 (GA-A—14198) 
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General Electric Co., Philadelphia, Pa. (USA). Space Div. 
Definition study for photovoltaic residential prototype system, 


2:45251 (N—77-13532 
General Eleciric Co., San Calif, (USA), Bolling Water Reactor 
Systems Dept. 


Evaluation of near-term BWR piping remedies. First semiannual 
progress report, April—September 1976, 2:45394 (NEDC— 
21463-1) 

General Electric Co., San Jose, Calif. (USA). Nuclear Energy 

Systems Div. 

Gamma scan measurements at Quad Cities Nuclear Power Station, 
Unit 1 following Cycle 2. Final rt, 2:45396 (PB—260626) 

Electric Co., (USA) 


Demonstration of an inductor motor/alternator/flywheel energy 
storage system. Technical quarterly progress report No. 2, 
September 28, 1976—December 28, 1976, 2:45850 (COO—4010- 
2) 

General Electric Co., Schenectady, N.Y. (USA). Gas Turbine Div. 

Development of high temperature turbine subsystem technology 
to “technology readiness status”: Phase I. Quarterly report, 
June—September 1976, 2:45348 (FE—1806-6) 

High temperature gas turbine engine component materials testing 
program. Task I: annual report, 1976, 2:45347 (FE—1765-27) 

General Electric Co., Schenectady, N.Y. (USA). Research and 

Development Center 

Relaxation of stresses arising from thermal expansion anisotropy 
during cooling polycrystalline materials, 2:45931 (COO—2390- 
18) 

General Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 


Methods for chemical analysis of thermal battery components, 
2:45958 (GEPP—299) 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 


Core engineering sixty-first quarterly report, November— 
December 1976 and January 1977, 2:45444 (GEFR—10028-61) 

Steam generator materials engineering tenth quarterly report, 
October—December 1976, 2:45890 (GEA P—14029-10) 

General Electric Co., W Mass. (USA) 

Solid polymer electrolyte (SPE) fuel cell technology, program 

review, phase 2, 2:45742 (N—77-11532) 
Survey, Denver, Colo. (USA) 

Effects of the February 3, 1965, earthquake on Amchitka Island, 
Alaska, 2:46713 (USGS—474-244) 

Lithologic logs of selected exploratory and emplacement drill 
holes in Areas 2 and 8, Nevada Test Site, 2:46708 (USGS—474- 


227) 
Survey of Canada, Ottawa, Ontario 
Selected bibliography on the geology of Canadian deposits and 
occurrences of uranium and thorium, 2:45085 (NP—21946) 
Geological Survey, Washington, D.C. (USA) 
Some engineering geologic factors controlling coal mine 
subsidence in Utah and Colorado, 2:44846 (NP—22039) 
Georgia Inst. of Tech., Atlanta (USA). Engineering 


Station 
Investigations of intermetallic alloy hydridng mechanism. First 
annual report, 2: 
Georgia Univ., A thens (USA). of Chemistry 
Rapid method for Siieodelies of heavy petroleum fractions, 
2:45007 (SRO—854-12) 
Georgia Univ., Athens (USA). Dept. of Geology 
Geologic feasibility of selected chalk-bearing sequences within the 
conterminous United States with regard to siting of radioactive- 
waste repositories, 2:45186 (Y/OW1/SI'B—4310/2) 
Giessen Univ. (Germany, F.R.) 
Vibrational instability: a possible test of nuclear hydrodynamics, 
2:46874 (CONF-760155—1) 
Giffels Associates, Inc., Detroit, Mich. (USA) 
Programmatic status report on TFTR, 2:46987 (PH-N—003) 
wealth, Reading, Pa. (USA) 
Analysis of thrust and jet impingement forces using the JIP 
computer program, 2:45573 (GAI-TR—104NP) 
Fluid history computation methods for reactor safe 
problems using MNODE computer program, 2:45572 (GAI- 


TR—103NP) 
Hydraulic analysis of piping networks using PIPF computer 


Alexandria, Va. (USA) 
Analysis of oil spill trends. Final report, 2:44991 (PB—260917) 
Goodyear Atomic =. Piketon, Chio (USA) 
Survey of cooling tower water for asbestos fibers, 2:45112 (GAT- 
T—2641) 


HEAT TRANSFER RESEARCH, INC., ALHAMBRA, 


Synthesis, characterization, and properties of complexes of crown 
ethers with uranyl fluoride and related compounds, 2:46026 
(GAT-T—2583) 

Aerospace 


Corp., Bethpage, N.Y. (USA) 
Programmatic status report on TFTR, 2:46987 (PH-N—003) 
Gulf Research and Development Co., Pittsburgh, Pa. (USA) 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, September—November 1976, 2:44751 (FE— 
1800-9) 


Hanford Engineering Development Lab., Richland, Wash. (USA) 

Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG—18) 

Containment margins in FFTF for postulated failure of in-vessel 
post-accident heat removal, 2:45577 (HEDL-TME—77-18) 

Effect of temperature upon the fatigue-crack propagation 
behavior of Inconel 625, 2:45896 (HEDL-TME—77-2) 

Empirical equation for swelling in 30% cold worked 316 stainless 
steel, 2:45922 (HEDL-TME—76-97) 

Fatigue-crack growth behavior in dissimilar metal weldments, 
2:45869 (HEDL-TME—76-93) 

FFTF operations: initial operator training simulator program, 
2:45445 (HEDL-SA—1129) 

FSAR amendment 4, 2:45575 (HEDL-TI—75002-4) 

FSAR Amendment 3 changes; Chapter 5 through Appendix B, 
2:45574 (HEDL-TI—75002-3) 

SPRAY code user's report, 2:45576 (HEDL-TME—76-94) 

Harry Diamond Labs., Washington, D.C. (USA) 

An evaluation of the 225W electron beam machine. Technica! 
memo, 2:46129 (AD-A—035857) 

Harvard Univ., Cambridge, Mass. (USA). Energy and Environmental 

Policy Center 

Liquefied natural gas: safety issues, public concerns, and decision 
making, 2:45014 (BNL—22284) 

Status of risk-benefit analysis, 2:45699 (BNL—22282) 

Hawaii Univ.--Hilo Coll. (USA) 

Geothermal reservoir and well test analysis: a literature survey. 
Technical memo, 2:45329 (PB—262692) 

The effect of steady withdrawal of fluid in geothermal reservoirs. 
Technical report, 2:45330 (PB—262709) 

Hawaii Univ., Honolulu (USA) 

Characteristics of neutral current interactions of neutrinos in 
hydrogen using the Fermilab 15-ft. bubble chamber and external 
muon identifier, 2:46808 (UH—511-215-76) 

Economic factors in the optimal depletion of resources, 2:45660 
(PB—262706) 

Hawaii geothermal project engineering program. Report on phase 
1, 2:45331 (PB—262911) 

Hawaii Univ., Honolulu (USA). Coll. of Engineering 

A review of problems on scaling and corrosion in geothermal 
plants. Technical memo, 2:45323 (PB—262708) 

Characteristics of vapor flashing geothermal plants. Technical 
report, 2:45319 (PB—262702) 

The effect of steady withdrawal of fluid in geothermal reservoirs. 
Technical report, 2:45330 (PB—262709) 

Hawaii Univ., Honolulu (USA). Dept. of Physics and Astronomy 

Molecular charmonium and C-exotic mesons, 2:46833 (UH—S511- 
227-77) 

Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH—511-230-77) 

Muon number nonconservation in a simple gauge model, 2:46826 
(UH—S511-229-77) 

Heat Transfer Research, Inc., Alhambra, Calif. (USA) 

Flow-induced tube vibrations in shell-and-tube heat exchangers. 
Final report, June 1, 1976—February 28, 1977, 2:46043 (SAN/ 
1273—1) 
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Dept. 


ICF, INC., WASHINGTON, D.C. (USA) 


ICF, Inc., Washington, D.C. (USA) 

National coal model: description and documentation. Final report, 
2:44900 (PB—263334) 

Idaho National Engineering Lab., Idaho Falls (USA) 

LWR fuel reprocessing and recycle. Progress report, January 1— 
March 31, 1977, 2:45128 (ICP—1116) 

Idaho Univ., Moscow (USA). Water Resources Research Inst. 

The potential for nuclear and geothermal power plant siting in 
Idaho as related to water resources. Technical completion 
report, Mar 1974—Mar 1975, 2:45308 (PB—263237) 

IIT Research Inst., Chicago, Ill. (USA) 

A study of the effect of elf electromagnetic fields upon ‘drosophila 
melanogaster’. Final report, 2:46570 (AD-A—035956) 

An ecological survey of plants exposed to elf electromagnetic 
fields. Final report, 2:46551 (AD-A—035958) 

Soil microorganism population dynamics in weak elf 
electromagnetic fields. Final report, 2:46548 peer 

Illinois Agricultural Energy Advisory Committee, Springfield (USA) 

Tillage and energy survey. Final report, 1975, 2:45813 (PB— 
260557) 

Coal conversion technologies, 2:44737 (NP—22019) 

Coalcon Clean Boiler Fuels project, 2:44736 (NP—22015) 

Illinois site for Coalcon Clean Boiler Fuels project, 2:44826 (NP— 
22001) 

Illinois Dept. of Business and Economic Development, Springfield 

(USA). Div. of Energy 

Energy recovery from solid waste: a review of current 
technology. Final report, 2:45829 (PB—260633) 

Proceedings of the solar energy development hearings conducted 
by the state of Illinois, April 29, 30, 1975, 2:45237 (PB—260608) 

Proposed objectives for a solar energy development program in 
Illinois, 2:45236 (PB—260558) 

Illinois Univ., Chicago (USA). Dept. of Energy Engineering 

Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, September—November 1976, 2:44892 (FE— 
1787-6) 

Illinois Univ., Urbana (USA). Dept. of Computer Science 

GIML reference manual, 2:47028 (COO—2383-0038) 

GIMLI and GIML: a machine and programming language for low 
cost interactive graphical systems, 2:47027 (COO—2383-0037) 

Indiana Univ., Bloomington (USA). Dept. of Physics 

Theoretical investigation of disordered systems. Final report 30 

Apr—30 Sep 75, 2:46897 (AD-A—-020131) 
Ingersoll-Rand Research, Inc., Princeton, N.J. (USA) 

BI-GAS pilot plant program. Interim report, October—December * 
1976, 2:44727 (FE—1207-P29) 

Development of a continuous dry coal screw feeder, Phase II. 
Quarterly technical progress report, October 1, 1976— 
December 31, 1976, 2:44874 (FE—1794-19) 

Input Output Computer Services, Inc., Cambridge, Mass. (USA) 

Water transportation requirements for coal movement in the 
1980's. Final report, Apr 1975—Apr 1976, 2:44877 (PB— 
263368) 

Institute for Advanced Study, Princeton, N.J. (USA) 
Final states in charmed particle decays, 2:46825 (COO—2220-192) 
Path integral quantization of solitons, 2:46841 (COO—2220-100) 
Institute for Energy Analysis, Oak Ridge, Tenn. (USA) 

Net energy analysis of in situ oil shale processing, 2:45043 
(ORAU/IEA(M)—77-3) 

Price indexes for use with CAC energy-intensity coefficients, 
2:45635 (ORAU/IEA(M)—77-8) 

Institute for Research, Houston, Tex. (USA) 

Rapid determination of uranium in natural waters by thermal 

emission mass spectrometry, 2:45969 (GJBX—36(77)) 
Institute of Gas Technology, Chicago, Ill. (USA) 

Development of an industry-government cooperative energy 
conservation program for small manufacturers: phase I. Final 
report, Project 8978, 2:45675 (COO—2852-2) 

Initial environmental test plan for source assessment of coal 
gasification. Final report, Jun 1973—Dec 1974, 2:44740 (PB— 
261916) 

Institut Franco-Allemand de Recherches de Saint-Louis, 68 (France) 

Interferometry of transient phenomena using lasers emitting at 
different wavelengths in the uv, visible, and infrared spectral 
range, 2:46938 (N—77-11368) 
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Radio frequency electromagnetic radiation effects of detonating 
chemical explosive charges , 2:46194 (N—77-13298) 

Institut National des Industries Extractives, Liege (Belgium 

Report for 1975 of the National Institute of Extractive Industries, 
2:44742 (ERDA-tr—235) 

Instituto Nacional de Tecnica Aerospacial, Madrid (Spain) 

Gasification effects in the heterogeneous ignition of a condensed 
fuel by a hot gas, 2:46030 (AD-A—034859) 

Ignition of a reactive material by hot gases, 2:46029 (AD-A— 
034858) 

International Atomic Energy Agency, Vienna (Austria) 

Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, 1 
June 1975—28 February 1977, 2:46485 (COO—2742-1) 

Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst. 

Handbook of Iowa mining statutes, 2:44910 (IS-ICP—7(Rev.)) 

IRT Corp., San Diego, Calif. (USA) 

Evaluation of californium-252-based neutron radiography and 
photon scattering techniques for the inspection of hot iso- 
statically pressed components of T-700 aircraft engine. Final 
report, 2:46110 (AD-A—036000) 


J 


Jet Propulsion Lab., Pasadena, Calif. (USA) 
Effects of stream-associated fluctuations upon the radial variation 
of average solar-wind parameters, 2:46740 (N—77-13950) 
Reduction of gaseous pollutant emissions from gas turbine 
combustors using hydrogen-enriched jet fuel. Progress report, 
2:46034 (N—77-11198) 
Johns Hopkins Univ., Baltimore, Md. (USA) 
Improved substrates for electron microscopy. Progress report, 
2:46424 (COO—2466-2) 
7 Hopkins Univ., Silver Spring, Md. (USA). Applied Physics 


- oll programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, 2:45600 (AD-A—035614) 
Johns-Manville Corp., Denver, Colo. (USA) 
A study of energy conservation potential in the baking industry. 
Final report, 2:45816 (PB—261662) 
A study of energy conservation potential in the meat packing 
industry. Final report, 2:45817 (PB—261663) 
Manville ., Manville, N.J. (USA) 
Study of energy conservation potential in the baking industry, 
2:45811 (NP—21908) 


Kaiser Engineers, Oakland, Calif. (USA) 

Retrievable surface storage facility conceptual system design 
description, 2:45173 (ARH-LD—140(Rev.)) 

Kansas State Univ., Manhattan (USA) 

Mercury spectra and photosensitized reactions in low temperature 
matrices. Final report, 2:46013 (COO—0584-54) 

Kansas Univ. Center for Research, Inc., Lawrence (USA) 

Assessment of fuel-conservation potential of a ground- 
transportation system due to full utilization of its mass 
transportation capabilities. Final report, 2:45805 (PB—262125) 

Kentucky Dept. for Natural Resources and Environmental Protection, 

Frankfort (USA) 

Surface mine water quality control in the Eastern Kentucky coal 
fields. Water quality manual. Research and demonstration of 
improved surface mining techniques for the Eastern Kentucky 
coal fields, 2:44847 (PB—262578) 

Kentucky Univ., Lexington (USA) 

Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, August—October 1976, 2:44730 
(FE—2229-3) 

Kentucky Univ., Lexington (USA). Office of Business 
Development 


Perspective for energy development policy planning in Kentucky. 
Project No. SFRC-IGA-05, 2:45685 (NP—21858) 
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Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Heisse 
Chemie 


Production, disposal, and relative toxicity of long-lived fission 
products and actinides in the radioactive wastes from nuclear 
fuel cycles, 2:45164 (ORNL-tr—4302) 

wskij Ehnergeticheskij Inst., Moscow (USSR) 
in the development of the 100-meter superconducting 
test cable, 2:45389 (BNL-tr—640) 
KVB, Inc., Tustin, Calif. (USA) 

Control of oxides of sulfur from stationary sources in the South 
Coast Air Basin of California. Final report, Jun 1975—Jun 1976, 
2:46228 (PB—261754) 


L 


Lamar Univ., Beaumont, Tex. (USA). Dept. of Chemical Engineering 

Process feasibility study in support of silicon material Task I. 
Quarterly technical progress report (VI), 2:45248 (ERDA/JPL/ 
954343—77/1) 

Lear Motors Corp., Reno, Nev. (USA) 

Geothermal hot water pump, 2:45328 (PB—262030) 

Lear Motors Corp., Reno, Nev. (USA). Power Plant Div. 

Geothermal hot water pump research program progress report. 
Progress report, 1974—Jan 1975, 2:45326 (PB—261740) 

Army Inst. of Research, San Francisco, Calif. (USA) 

Characteristics of damage produced by non-circular retinal laser 
radiation. Interim report, 1 May—31 Jul 1976, 2:46696 (AD-A— 
035878) 

Ocular hazard of the gallium arsenide (GaAs) laser. Final report, 1 
Jan 1970—1 Jan 1975, 2:46695 (AD-A—035877) 

Leybold-Heraeus G.m.b.H. und Co. K.G., Koeln (Germany, F.R.) 

Low temperature heat exchangers. Final report, 2:46042 (N—77- 
11350) 

Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Environmental considerations of selected energy conservation 
manufacturing process options. Volume I. Industry summary 
report, 2:45814 (PB—262977) 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
November 1, 1976—January 31, 1977, 2:44750 (FE—1754-6) 

Outer Continental Shelf oil and gas costs and production volume: 
their impact on the nation’s energy balance to 1990. Final 
report, 2:45714 (PB—262533) 

Report of the R and D goals task force of the Empire State 
Electric Energy Research Corporation, 2:45724 (NP—21993) 

Little (Arthur D.), Inc., San Francisco, Calif. (USA). Western Div. 

Energy shortage contingency plan: legislative and operational 
requirements, 2:45687 (NP—21882) 

Missiles and Space Co., Huntsville, Ala. (USA). Research 
and Engineering Center 

Experimental and analytical study of thermal acoustic oscillations. 
Final rt, 2:46097 (N—77-11212) 

Los Alamos Lab., N.Mex. (USA) 

Adaptive control for energy conservation, August 1, 1976— 
February 15, 1977, 2:45275 (LA—6753-SR) 

Advanced laser technology for laser-induced fusion applications, 
2:46999 (LA-UR—77-206) 

Aerosol sampling and characterization for hazard evaluation. 
Progress report, July 1, 1975—September 30, 1976, 2:46218 
(LA—6777-PR) 

Application of the ONETRAN and TIMEX codes to shielding 
problems, 2:46888 (LA-UR—77-923) 

Application of the sensitivity and uncertainty analysis system 
LASS to fusion reactor nucleonics, 2:47013 (LA-UR—77-392) 

Applications of explosion-welded transition joints, 2:45870 (LA- 
UR—77-496) 

Applied nuclear data research and development. Quarterly 
progress report, October 1|—December 31, 1976, 2:46846 (LA— 
6754-PR) 

Background cross section approach to generating group constants 
for shielding calculations, 2:46887 (LA-UR—77-872) 

Calculation of toroidal fusion reactor blankets by Monte Carlo, 
2:46997 (LA-UR—77-868) 

CAMAC CRATE controller (21 Jul 1975) (Engineering 
Materials), 2:47044 (CAPE—2575) 
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(LA-UR—77-544) 
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Considerations in designing and using superconductors with high 
resistivity matrices, 2:46063 (LA-UR—77-358) 

Design considerations for incineration of transuranic-contaminated 
solid wastes, 2:45168 (LA-UR—77-415) 

Environmental contamination from trace elements in coal 
preparation wastes: a literature review and assessment, 2:44792 
(LA—6600-MS) 

Explosively produced fracture of oil shale, October—December 
1976, 2:45038 (LA—6724-PR) 

Feasibility of using Amatex in Air Force submunitions, 2:46193 
(LA—6773-PR) 

Flow-system multiangle light-scattering studies. A progress 
report, 2:46426 (LA-UR—77-1244) 

General class of nonlinear bifurcation problems from a point in the 
essential spectrum: application to shock wave solutions of 
kinetic equations, 2:46913 (LA-UIR—77-514) 

Intense neutron source facility. Progress report, January 1— 
March 31, 1977, 2:46130 (LA—6784-PR) 

Investigation of creep instability as a mechanism for glacier 
surges, 2:46700 (LA-UR—77-550) 

Investigation of HEPA filters subjected to tornado pressure 
pulses, 2:45527 (LA-NUREG—6762-PR) 

LASL approach to uranium geochemical reconnaissance, 2:45101 
(LA-UR—77-1122) 

LASL NbsGe conductor development. Progress report, January 
1—March 31, 1977, 2:45388 (LA—6798-PR) 

Loss measurements in superconducting magnetic energy storage 
coils, 2:45601 (LA—6790-MS) 

Lymphocyte blastogenesis in the diagnosis of tuberculosis in 
cattle, 2:46533 (LA-UR—77-95) 

Materials considerations for UF¢ gas-core reactor. Interim report 
for preliminary design study, 2:45563 (LA—6776-MS) 

Neutron/photon/electron shielding study for a laser-fusion 
facility, 2:47000 (LA-UR—77-910) 

Poster presentations at the fifth engineering foundation conference 
on automated cytology, Pensacola, Florida, December 12—17, 
1976, 2:46425 (LA—6719-C) 

Proceedings of workshop on ERDA: Regional Program for the 
Rocky Mountain States, 2:45628 (LA—6541-C) 

Raw data report of elemental analyses from hydrogeochemical 
and stream sediment samples taken near Sterling and Fort 
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1977, 2:45100 (LA—6740-MS) 

Results of uranium hydrogeochemical and stream sediment 
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Review of radioactive liquid waste management at Los Alamos, 
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Seismic qualification of equipment for the TA-55 Plutonium 
Processing Facility, 2:45116 (LA—6787-MS) 

Sensitivity profiles for secondary energy and angular distributions, 
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Shield analysis for intense 2.2-pJ (14-MeV) neutron sources, 
2:46157 (LA-UR—77-883) 

Soviet equation of state research in 1970—1975, 2:45862 (LA— 
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Statistical mechanics of lattice Boson field theory, 2:46842 (LA- 
UR—77-164) 
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towns in the Rocky Mountain States, 2:45646 (LA—6687-MS) 

Uranium hydrogeochemical and stream sediment pilot survey of 
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Use of intermediate heat treatments for the restoration of the 
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Vectorization for the CRAY-1 of some methods for solving 
elliptic difference equations, 2:47030 (LA-UR—77-1231) 

State Univ., Baton Rouge (USA). Coastal Studies 

Atmospheric dispersion characteristics in coastal environments. 
Technical report, 2:46209 (AD-A—033505) 

Louisville Univ., Ky. (USA). Dept. of Biology 

Fate and effects of oil pollutants in extremely cold marine 
environments. Annual report No. 4, 1 Jan—31 Dec 1976, 
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Lowell Univ., Mass. (USA). Dept. of Chemistry 

Gelation of oil slicks by amine carbamates as an adjunct to U.S. 
Navy oil spill recovery operations. Final report, 15 Oct 1975— 
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The application of lummus antisolvent de-ashing tecanology to a 
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Evidence of muonium formation using thin gold foils in vacuum. 
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Three-body approach to the single scattering optical potential, 
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Vibrational instability: a possible test of nuclear hydrodynamics, 
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Mathematical Applications Group, Inc., Elmsford, N.Y. (USA) 
SAM-CE: a three-dimensional Monte Carlo code for the solution 
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Energy documents 12: report from the Research Commission on 
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Theoretical and high energy programs. Progress report, 1975— 
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2:45815 (NP—21897) 
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Study of the unusual failure of milliwatt generator strength 
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Effect of fiber diameter and matrix alloys on impact-resistant 
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The relationship between the galactic matter distribution, cosmic 
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National Association of Counties, Washington, D.C. (USA) 
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National Bureau of Standards, Washington, D.C. (USA) 
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2:46071 (PB—260638) 

National Bureau of Standards, Washington, D.C. (USA). Office of 
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for November 1976—October 1976, 2:46741 (PB—264163) 
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Synthetic fuels from municipal, industrial, and agricultural wastes 
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Naval Air Development Center, Warminster, Pa. (USA) 

Extremely low frequency electric field induced changes in rate of 
growth and brain and liver enzymes of rats. Final report, 
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Postgraduate School, Monterey, Calif. (USA) 

Comparison of integration methods for the solution of nonlinear 
reactor dynamics problems through the use of finite elements, 
2:45504 (AD-A—035862) 

Finite element solution of the nonlinear coupled neutronic 
equations for a fast reactor fuel cell, 2:45568 (AD-A—035843) 

Test facility to measure heat transfer performance of advanced 
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Naval Research Lab., Washington, D.C. (USA) 

NRL Van de Graaff operation, 1 January—31 December 1975 
Final report, 2:46128 (AD-A—035747) 

Superconducting solenoids for ulf and elf communications. Final 
report, 2:46059 (AD-A—019290) 

Use of an intrinsic germanium detector array for an aerial 
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Naval Ship Research and Development Lab., Annapolis, Md. 

Introduction to superconductivity and rotating electrical 
machinery with an annotated bibliography, 2:46058 (AD— 
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Naval Surface Weapons Center, Silver Spring, Md. (USA) 
Magnetostriction and structural distortion in rare earth 
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— Research and Development Center, San Diego, Calif. 
An examination of radioactivity in the crushed rock from the PM- 
3A nuclear reactor site, Mcmurdo, Antarctica. Research and 
development report Oct—Dec 1976, 2:45484 (AD-A—035826) 
Marine Engineering Lab., Annapolis, Md. (USA) 
Atomic ordering in binary A15-type phases. Research and 
development report, 2:45878 (AD-A—033584) 
upon Tyne Univ. (UK). Dept. of Organic 
The protective effect of melanin against radiation. Final technical 
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1976—November 30, 1976, 2:45631 (TID—27521) 

New York Univ., N.Y. (USA). Inst. of Environmental Medicine 
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(COO—2968-1) 

North Carolina State Univ., Raleigh (USA). Center for Marine and 
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Mathematical model of nutrient distribution in coastal waters, 
2:46726 (SRO—902-4) 
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1975. Data report, 2:46725 (SRO—902-3) 

Carolina State Univ., Raleigh (USA). Dept. of Geosciences 

Continental shelf a affecting the oceanography of the 
South Atlantic Bi ress report, 2:46724 (SRO—902-2) 
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Production, control and utilization of extremely high density 
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North Dakota State Univ., Fargo (USA) 

Material balance in coal. I. Material balance and oxygen 
stoichiometry of six coals from the Wyodak Bed, Campbell 
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(USA). Dept. of Metallurgical Engineering 

Magnetization, ae anisotropy and 
magnetostriction in some rare-earth—cobalt compounds, 
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Notre Dame Univ., Ind. (USA). Radiation Lab. 

University of Notre Dame Radiation Laboratory. Quarterly 

report, January 1, 1977—March 31, 1977, 2:46018 (NDRL— 
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Nuclear Regulatory Washington, D.C. (USA) 
FIND: Fluor Pioneer Balance of Plant Standard Safety Analysis 
Report (BOPSSAR), 2:45490 (FIND-STN—50560) 
Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Inspection and Enforcement 


Monthly inspection summary report, 2:45491 (NTISUB/B—124- 
inspection summary 
(NTISUB/C—124) 
Staff discussion of twelve additional technical issues raised by 


76/012) 
Monthly ummary report. Monthly repts, 2:45492 
Nuclear Regulatory Washington, D.C. (USA). Office of 
Nuclear Reactor Regulation 
responses to November 3, 1976 memorandum from Director, 
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Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

A new approach for geochemical surveys of large areas for 

uranium resource potential, 2:45099 (K/UR—6) 
Oak Ridge National Lab., Tenn. (USA) 

AIRDOS-II computer code for estimating radiation dose to man 
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Atmospheric Effects of Nuclear Energy Centers (AENEC) 
Program. Annual technical progress report, July 1975— 
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Cell-based land use screening procedure for regional siting 
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Coal Technology Program progress report, March 1977, 2:44739 
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Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM—S5370) 

Consensus forecast of U.S. energy supply and demand to the year 
2000, 2:45690 (ORNL/TM—5369) 

Cost-benefit analysis for management of low-level radioactive 
waste, 2:45158 (CONF-770512—8) 

Critical component test facility advance planning for test modules, 
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Distribution of dose within the body from a photon emitter 
present in an organ, 2:46574 (CONF-770409—3) 

Elastic scattering, inelastic scattering, and transfer reactions 
induced by '*C bombardment of !*C, 2:46848 (ORNL/TM— 
5935) 

Estimation of age structure of fish populations from length- 
frequency data, 2:46299 (CONF-770501—2) 

Fluorophotometer (Mar 1977) (Engineering Materials), 2:46180 
(CAPE—2566) 

Heavy-section steel technology program. Quarterly progress 
report, October—December 1976, 2:45580 (ORNL/NUREG/ 
TM—94) 

Hydrazoic acid distribution coefficients in Purex processing, 
2:45125 (CONF-770506—2) 

Hypothetical prototype sites of repositories for radioactive wastes: 
certain metamorphic rocks and mudstone, 2:45185 (Y/OWI/ 
SUB—3745/5) 

Ichiban: radiation dosimetry for the survivors of the bombings of 
Hiroshima and Nagasaki, 2:46557 (TID—27080) 

Impurity electron core effect in ORMAK, 2:46988 (ORNL/TM— 
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Internal and higher-order structure of chromatin nu bodies, 
2:46370 (CONF-770308—1) 

Lake Jackson watershed study: description of sites, methodology 
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Letter report for the Superconducting Magnet Development 
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TM—5820) 

LMFBR fuel reprocessing program progress report, January 1— 
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Low level radioactive liquid waste treatment at ORNL, 2:45167 
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Materials safety data sheets: the basis for control of toxic 
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Materials safety data sheets the basis for control of toxic 
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Ohmic heating system for ORMAK Upgrade, 2:46920 (CONF- 
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Origin and characteristics of low-level nontransuranic waste from 
the nuclear fuel cycle, 2:45159 (CONF-770512—9) 

Photochemical separation of actinides in the Purex process, 
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Salt dissolution in oil and gas test holes in central Kansas. Part I. 
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Technology assessment of modular integrated utility systems. 
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Thermodynamic representations of ammonia and isobutane, 
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Use of pressurized eccentric tubes to study the effect of 
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Vertebrate bioenergetics: an annotated bibliography, 2:46270 
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Tungsten metallizing alumina—yttria ceramics, 2:45929 (LA— 
6705-MS 
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Helsinki University of Technology, Otaniemi, Finland. 14-20 
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Office of Water Research and Technology, Washington, D.C. (USA). 

Water Resources Scientific Information Center 

Estuarine pollution. A bibliography. Volume 3, 2:46308 (PB— 
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2:45213 (AD-A—035486) 
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The impact of increased energy costs on water use and 
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water conservation practices. Completion report, 2:45780 (PB— 
260490) 

Oregon Coll. of Education, Monmouth (USA) 
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commercial scale. First quarterly progress report, September 15, 
1976—December 31, 1976, 2:45940 (COO—4080-2) 

Oxford Univ. (UK). Engineering Lab. 

Metalhydrides, 2:45930 (N—77-11158) 


Parsons (Ralph M.) Co., Pasadena, Calif. (USA) 

Coal conversion and utilization-liquefaction: Clean Coke Process 
(PDU-stage). Technical Evaluation Services Research and 
Development Report No. 82, interim report No. 7, 2:44749 
(FE—1234-7) 

— Ivania State Univ., University Park (USA). Dept. of Material 
ences 

Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 
1976—May 31, 1977, 2:45932 (COO—3420-6) 

Ivania State Univ., University Park (USA). Materials 

Research Labs. 


Structure of glasses containing transition metal ions. Progress 
report, February 1, 1976—January 31, 1977, 2:45944 (COO— 
2754-2) 

Pennsylvania Univ., Philadelphia (USA). Wharton School of Finance 
and Commerce 


Impact of a suburban rapid transit line of fuel consumption and 
cost for the journey-to-work. Analysis of the Philadelphia- 
Lindenwold High-Speed Line. Final report, 2:45836 (PB— 
263048) 


OCT. 15, 1977 


Peter Bent Brigham Hospital, Boston, Mass. (USA) 

Minimizing infarct size. Annual scientific report, 1 Jul 1975—15 

Apr 1976, 2:46492 (PB—262166) 
Petroleum Co., Homer City, Pa. (USA) 

Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE—1207-30) 

and Midway Coal Mining Co., Kans. (USA) 

Solvent Refined Coal (SRC) process. Annual report, 1976, 2:44758 
(FE—496-131) 

Power Authority of the State of New York (USA) 

James A. FitzPatrick Nuclear Power Plant. Annual report of 
operations: January-December 1976, 2:45488 (DOCKET- 
50333—778) 

Power Reactor and Nuclear Fuel Development Corp., Tokai, Ibaraki 

(Japan). Tokai Works 

Tokai works semi-annual progress report, July—December 1975, 
2:45117 (PB—263223) 

Pratt and Whitney Aircraft, East Hartford, Conn. (USA) 

Refinement of promising coating compositions for directionally 
cast eutectics, 2:45915 (N—77-11154) 

Pratt (R.H.) Associates, Inc., Kensington, Md. (USA) 

The potential for transit as an energy saving option. Final report, 
2:45838 (PB—263087) 

Princeton Univ., N.J. (USA). Palmer Physical Lab. 

X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO—3120-14) 

Princeton Univ., N.J. (USA). Plasma Physics Lab. 

Critical impurity concentrations for power multiplication in beam- 
heated torodial fusion reactors, 2:46921 (PPPL—1350) 

Programmatic status report on TFTR, 2:46987 (PH-N—003) 

Reduction in fusion-neutron production in nonaxisymmetric 
tokamak devices, 2:46989 (PPPL— 1300) 

Three-dimensional plasma simulation models and their application 
to magnetically confined plasmas, 2:46949 (PPPL—1333) 

Public Health Service, Salt Lake City, Utah (USA). Colorado River 

Basin Water Quality Control Lab. 

The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
polonium. Supplementary material, 2:45967 (PB—260010) 

Purdue Univ., Lafayette, Ind. (USA) 

Impact of delays in plutonium use of the stationary doubling time 
for fast breeder reactors, 2:45453 

Iterative diffusion theory method for the incorporation of 
transport effects in fast reactor safety neutronics, 2:45588 

Purdue Univ., Lafayette, Ind. (USA). Combustion Lab. 

Nitric oxide formation in pulverized coal flames. Final report, 

2:44895 (PB—263277) 


Rand Corp., Santa Monica, Calif. (USA) 

Alternative institutional arrangements for developing and 
commercializing breeder reactor technology. Final report 15 
Nov 1975—31 Mar 1977, 2:45446 (PB—263479) 

Ransom (R.A.) Co., Washington, D.C. (USA) 

Appliance efficiency program: water heaters, clothes washers, 
clothes dryers, 2: ng eg (NP—21883) 

Pa. (USA). Solid State Div. 

Improvement of S-1 photocathode shelf life stability. Final report, 
2:46186 (COO—2822-1) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA) 

Nuclear data assessment based on the analysis of benchmark 
criticals, 2:45509 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Electrical 
and Systems Engineering 

Interface states in schottky barrier diodes. Final report 28 Jun 
1974—31 Dec 1975, 2:46182 (AD-A—035720) 

Research Corp. of New England, Wethersfield, Conn. (USA) 

Conclusions and recommendations for EPRI’s program in 
supplementary environmental control systems. Special report, 
2:46227 (PB—260651) 

Time-variable air pollutant emission strategies for individual 
power plants. Final report, 2:46216 (EPRI-EA—418) 

Triangle Inst., Research Triangle Park, N.C. (USA). Center 
for Technology Ai 

Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial source categories, 
1970—1975. Volume I. Summary, 2:462?4 (PB—260549) 


RUTGERS--THE STATE UNIV., NEW BRUNSWICK, N. 


Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial source categorie, 
1970—1975. Volume 2. Calculations, 2:46225 (PB—260550) 

RE;SPEC, Inc., Rapid City, S.Dak. (USA) 

Design aspects of the Alpha Repository. I. Preliminary results of 
facility layout, room stability, and equipment selection efforts. 
Summary progress report RSI-0024, 2:45179 (ORNL/Sub— 
4269/8) 

Design aspects of the Alpha Repository: III. Uniaxial quasi-static 
and creep properties of the site rock. Technical memorandum 
report RSI-0029, 2:45180 (ORNL/Sub—4269/10) 

Design aspects of the Alpha Repository: VI. Selection and cost 
analysis of large hole drilling equipment, 2:45181 (ORNL/ 
Sub—4269/13) 

Documentation of the heat conduction code TRANCO, 2:46099 
(ORNL/Sub—4269/15) 

Documentation of the thermo-viscoelastic code TEVCO. 
Memorandum report RSI-0039, 2:45864 (ORNL/Sub—4269/17) 

Experimental consolidation of granulated rock salt with 
application to sleeve buckling. Technical memorandum report 
RSI-0044, 2:45163 (ORNL/Sub—4269/21) 

Preliminary analysis of the potential for thermally-induced rock 
fracture around high-level waste containers, 2:45182 (ORNL/ 
Sub—4269/20) 

Structural analysis of salt cavities formed by solution mining: I. 
Method of analysis and preliminary results for spherical cavities, 
2:46703 (ORNL/Sub—4269/19) 

Electrical and Engineering Co., Inc., Las Vegas, Nev. 

(USA). Environmental Sciences Dept. 

Operation Anvil. Onsite radiological safety report, July, 1975— 

—> Island Univ., Kingston (USA). Agricultural Experiment 


caieaees of extremely low frequency electric and magnetic fields 
upon growth development and behavior in domestic birds. 
Phase II (modulated wave). Final report, 15 Sep 1971—30 Apr 
1976, 2:46692 (AD-A—034526) 

Rice Univ., Houston, Tex. (USA). Dept. vf Chemical Engineering 

Phase equilibria in coal hydrogenation systems. Quarterly report, 
October—December 1976, 2:44722 (FE—233-3) 

Rice Univ., Houston, Tex. (USA). Dept. of Mathematical Sciences 

Strategic studies for energy planning and management. Final 
report, 2:45630 (PB—260364) 

Robert A. Taft Sanitary Engineering Center, Cincinnati, Ohio (USA) 

Annual report of the Robert A. Taft Sanitary Engineering Center, 
July 1, 1953 to June 30, 1954, 2:46223 (PB—260018) 

Metric aids for estimation radioactivity levels in surface waters 
from counting data, 2:46329 (PB—260150) 

Rochester Univ., N.Y. (USA) 

Development of ferromagnetic spinels for optical isolation at 10.6 
pm. Progress report, November 1, 1976—January 31, 1977, 
2:45947 (COO—4056-2) 

Effects of apomorphine, piribedil, and pimozide on operant 
behavior of rats and pigeons, 2:46341 (UR—3490-1107) 

Effects of histamine, hypoxia, and pulmonary edema on 
pulmonary tissue volume in dogs, 2:46524 (UR—3490-1137) 

Rochester Univ., N.Y. (USA). Dept. of Radiation Biology and 

Biophysics 

Protein synthesis and energy metabolism in rat thymic 
lymphocytes: regulation by glucocorticoids and interactions 
with cyclic amp-elevating stimuli, 2:46452 (UR—-3055-22) 

Theoretical analysis of the measurement of lung tissue volume by 
rebreathing and its application to the measurement of 
rebreathing dead space, 2:46523 (UR—3490-1136) 

Rome Air Development Center, Griffiss AFB, N.Y. (USA) 

Computational study of long-range high-frequency ionospheric 
ducting, 2: eer (AD-A—035502) 

Rosenblatt (M.) and Son, Inc., Arlington, Va. (USA) 

Energy recovery system for ships. Final report, 2:45809 (PB— 

262124 
nae State Univ., New Brunswick, N.J. (USA). Dept. of 
Electrical Engineering 


Silicon schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report 1 Jul—30 Sep 1976, 2:45253 (PB— 
263172) 

Rutgers--the State Univ., New Brunswick, N.J. (USA). Water 

Resources Research Inst. 


Effects on the Delaware River estuary of the corinthos oil spill at 
Marcus Hook on January 31, 1975. Staff report, 2:46307 (PB— 
262734) 


Sandia Labs., Albuquerque, N.Mex. (USA) 

Analytical techniques in ion implantation range and energy 
deposition theory, 2:46884 (SAND—76-5884) 

Blade shape for a tropskien type of vertical-axis wind turbine, 
2:45342 (SLA—74-0154) 

Change in waiting time caused by slippage of a sample unit, 
2:46111 (SAND—77-0060) 

Circular microstrip antennas, 2:46118 (SAND—77-0376) 

Collective acceleration investigations with the ionization front 
accelerator, 2:46141 (SAND—76-9156C) 

Comparative flow stability of modified sintered flow control 
devices, 2:46046 (SAND—77-8219) 

Compression wave studies in Solenhofen limestone, 2:46718 
(SAND—76-0279) 

Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes, 2:46260 (SAND—76- 
0746) 

Controllatron tube (14 Dec 1976) (Engineering Materials), 2:46119 
(CAPE—2512/1) 

Effects of chemical kinetics and starting material regeneration on 
the efficiency of an iodine laser amplifier, 2:47001 (SAND—77- 
0880) 

Fast correlation using the FFT, 2:47033 (SAND—77-0059) 

Financial overview of integrated community energy systems, 
2:45632 (ANL—77-XX-71) 

Ground shock-induced air waves from Boxcar, 2:46199 (SC-TM— 
69-388) 

Hot-wire measurements of the turbulence structure in a motored 
spark-ignition engine, 2:45840 (SAND—77-8233) 

Instrumentation and process control development for in situ coal 
gasification. Ninth quarterly report, December 1976—February 
1977, 2:44741 (SAND—77-0669) 

Ion backscattering studies of Synthoil catalyst materials, 2:44754 
(SAND—77-0479) 

Lithium—organic electrolyte cell studies, 2:45620 (SAND—75- 
0646) 

Outer continental shelf program. First quarterly report, January 
1—March 31, 1977, 2:46723 (SAND—77-0653) 

Physical attributes of potential adversaries to U.S. nuclear 
programs, 2:45198 (SAND—77-0436C) 

Physical protection of nuclear facilities quarterly progress report, 
October—December 1976, 2:45195 (SAND—77-0487) 

Protective container assembly (30 Nov 1976) (Engineering 
Materials), 2:46070 (CAPE—2574) 

Pyrotechnic materials development program review meeting, 
January 18, 1977, 2:46195 (SAND—77-0471) 

RADTRAN: a computer code to analyze transportation of 
radioactive material, 2:45144 (SAND—76-0243) 

Sandia FOCAL-77, 2:47034 (SAND—77-0128) 

Sandia Laboratories rocket program: a review, 2:46044 (SAND— 
76-0184) 

Sandia technology, 2:47022 (SAND—76-0264) 

Silicon solar cell development for concentrator applications, 
2:45255 (SAND—76-0120C) 

Simulation of personnel control systems with the Insider 
Safeguards Effectiveness Model (ISEM), 2:45194 (SAND—76- 
0682) 

System dynamics model of national energy usage, 2:45692 
(SAND—76-0415) 

Use of Hysol US0009 polyurethane encapsulant in battery cables, 
2:45621 (SAND—77-0411) 

XPPLOT: an extended printer and terminal plot routine, 2:47032 
(SAND—76-0361) 

San Diego State Univ., Calif. (USA). Dept. of Biology 

Research on the dynamics of Arctic tundra ecosystems. Progress 

report, 1 July 1975—30 June 1976, 2:46272 (SAN—807X6) 
Science Applications, Inc., McLean, Va. (USA) 

Solar data verification project. Final report, 2:45240 (PB—260598) 

Two-dimensional numerical model of the near-field flow for an 
ocean thermal power plant. II. Simulation of the Lockheed 
baseline design. Final report Apr—Nov 1976, 2:45264 (AD-A— 
035462 

Science ~ Inc., Palo Alto, Calif. (USA) 

ATWS: a reappraisal, part II, evaluation of societal risks due to 
reactor protection systems failure. Vol. 3. Pwr risk analysis. 
Phase report, 2:45581 (PB—260625) 
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SCS Engineers, Long Beach, Calif. (USA) 
Optimization of office paper recovery systems. Final report, 
2:45834 (PB—264214) 
International, Inc., Falls Church, Va. (USA) 
Arctic adapts - engineering analysis, prototype development and 
testing. Final report, 2:44998 (AD-A—035916) 
Shannon and Wilson, Inc., Seattle, Wash. (USA) 
In situ impulse test: an experimental and analytical evaluation of 
data interpretation procedures, 2:45562 (PB—257154) 
Simulation Physics, Inc., Bedford, Mass. (USA) 
Intergral glass encapsulation for solar arrays. Quarterly progress 
report No. 3, 2:45249 (ERDA/JPL/954521—77/1) 
Astrophysical Observatory, Mass. (USA) 
Development of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape diagnostics of x-rays emitted 
from hot plasmas, 2:46937 (COO—4021-1) 
Smithsonian Science Information Exchange, Inc., Washington, D.C. 
(USA). Current Cancer Research Project Analysis Center 
Special listing of current cancer research on preclinical aspects of 
cancer radiotherapy and related radiobiology, 2:46553 (PB— 


260840) 
Societal Analytics Inst., Inc., Dallas, Tex. (USA) 

Barriers to the use of wind energy machines: the present legal/ 
regulatory regime and a preliminary assessment of some legal/ 
political/societal problems, 2:45335 (PB—263576) 

Southwest Research Inst., San Antonio, Tex. (USA). Army Fuels and 

Lubricants Research Lab. 

Engine performance and fire-safety characteristics of water- 
containing diesel fuels. Interim report Jun—Aug 1976, 2:45842 


(AD-A—036011) 
(Don) Associates, Inc., Arlington, Va. (USA) 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB—263369) 
Research Center, Sudbury, Mass. (USA) 
Geothermal down-well pumping system. Final report, 2:45327 


(PB—261857) 
Linear Center, Calif. (USA) 

Empirical and analytical studies of program reference behavior, 
2:47035 (SLAC—197) 

Single-bunch beam loading on the SLAC two-mile accelerator, 
2:46142 (SLAC—195) 

Six pulsers built for use in the SPEAR East Interaction Area (24 
Jun 1976) (Engineering Materials), 2:46167 (CAPE—2562) 

Touch panel at SLAC (15 Apr 1977) (Engineering Materials), 
2:46151 (CAPE—2519) 

Research Inst., Menlo Park, Calif. (USA) 

Decision analysis of California electrical capacity expansion. Final 
report, 2:45723 (NP—21970) 

Fuel and energy price forecasts. Final Report. Volume II. Data 
base, 2:45684 (EPRI-EA—433(Vol.2)) 

Impacts of synthetic liquid fuel development: assessment of critical 
factors. Volume II. Analysis 76-129/2. SRI Project EGU-3505, 
2:45721 (ERDA—76-129/2) 

Processes of energy deposition by heavy particle and electron 
impact. Annual report, October 1975—November 1976, 2:46787 
(SRI—115P84-6) 

Stress-gage system for the megabar (100 GPa) range. Final report 
13 Aug 1974—Mar 1976, 2:46201 (AD-A—035583) 

Synthetic liquid fuels development: assessment of critical factors. 
Volume I. Summary 76-129/1. SRI Project EGU-3505, 2:45720 
(ERDA—76-129/1) 


Div. 
Thermochemistry of gaseous compounds of metals. Annual 
report, 5 Dec 1975—4 Dec 1976, 2:45983 (AD-A— 
035704) 
Stanford Univ., Calif. (USA). Dept. of Aeronautics and Astronautics 
Heating requirements of swimming pools, 2:45747 (NP—21906) 
Stanford Univ., Calif. (USA). Dept. of Computer Science 
Numerical solution of nonlinear elliptic partial differential 
equations by a generalized conjugate gradient method, 2:47036 
(SU—326-P30-50) 
Univ., Calif. (USA). Dept. of Petroleum Engineering 
Measurement of water content of porous media under geothermal 
system conditions, 2:45306 (PB—262852) 
Stanford Univ., Calif. (USA). Inst. for Plasma Research 
Reverse current in solar flares, 2:46738 (AD-A—035617) 
Thermal instability in post-flare plasmas. Technical report, 2:46739 
(AD-A—035775) 
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Stanford Univ., Calif. (USA). Stanford Electronics Labs. 
EMMY based PDP-11/20 emulation. Technical note No. 110, 
2:47040 (SU—326-P.39-20) 
Exact analysis of models of program reference strings. Technical 
report No. 124, 2:47038 (SU—326-P.39-15) 
Sequential prefetch strategies for instructions and data. Technical 
report No. 131, 2:47039 (SU—326-P.39-18) 
Some notes on the log conjecture for parallel 
Technical note No. 90, 2:47037 (SU—326-P.39-10) 
Stanford Univ., Calif. (USA). Stanford Geothermal Program 
A laboratory model of stimulated geothermal reservoirs, 2:45332 
(PB—262730) 
A study of non-isothermal single and two-phase flow 
consolidated sandstones, 2:46704 (PB—262752) 
Radon measurements in geothermal systems, 2:45315 (PB— 
262777) 
State Univ. of New York, Plattsburg (USA). Dept. of Physics 
Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 55, 2:45351 (FE— 
1237-68 
State Univ. of New York, Stony Brook (USA). Coll. of Engineering 
and Applied Sciences 
Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, October 1, 1975—December 31, 
1975, 2:45582 (SUNYSB-NUREG—0002) 
Stockholm Univ. (Sweden). Meteorologiska 
An estimate of the interaction of a limited array of windmills, 


2:45336 (N—77-13539) 

_ Corp., Denver, (USA). Sunstrand Fluid Handling 
v. 

Development of a downhole turbo-pump for geothermal brine. 
Phase I: confirmation of design specifications. Phase II: design 
and fabrication of prototype. Final report, 2:45324 (PB— 
261580) 

Development of a downhole turbo-pump for geothermal brine 
Phase III: laboratory testing. Final report, 2:45325 (PB— 
261581 

Syracuse Unie. Research Corp., N.Y. (USA) 

Characterization of the chemical comminution of coal. Interim 
report, October—December 1976, 2:44875 (FE—2520-1) 

Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Final report, 2:44718 (FE—1777-4) 

Systems Control, Inc., Palo Alto, Calif. (USA) 

Analysis of electric er system reliability, 2:45370 (NP—21974) 

Science and La Jolla, Calif. (USA) 

Computer modeling of coal gasification reactors. Quarterly 
technical progress report, June 1, 1976—September 30, 1976, 
2:44729 (FE—1770-19) 

E-beam benchmark calculations. Problem No. 1. Topical report, 
2:46766 (AD-A—035607) 

Review and development of ground motion and airblast 
instrumentation. Final report 26 Aug 1975—30 Jun 1976, 
2:46198 (AD-A—035710) 

Sciences, Inc., Chapel Hill, N.C. (USA) 

Summary of information on air quality networks around 

point sources. Final report, 2:46232 (PB—262978) 
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Technion-Israel Inst. of Tech., Haifa 
Macroscopic description of laser-type matter. Annual report (2nd 
year), Aug eet 976, 2:46078 (AD-A—035746) 
Technische Hogeschool (Netherlands) 
Comparative wind tunnel investigation of sail profiles for 
windmills, 2:45340 (N—77-13012) 
Tennessee Univ., Knoxville (USA) 
List of publications for reporting period 1 July 1976—30 
November 1976. Technical report, 2:46784 (AD-A—035500) 
Lumped parameter, state variable dynamic models for U-tube 
recirculation type nuclear steam generators, 2:45413 
Tennessee Univ., Knoxville (USA). Transportation Center 
Solving public passenger transportation problems: a need for 
policy reorientation, 2:45645 
Texas Agricultural and Mechanical Univ., College Station (USA). 
Dept. of Chemistry 
Unusual metalloporphyrins. Synthesis and properties of a 
dimetallic boron porphyrin complex. Technical report, 2:45984 
(AD-A—035836) 


UNION CARBIDE CORP., SISTERSVILLE, W.VA. 


Texas Aotupuest and Mechanical Univ., College Station (USA). 
Dept. of Physics 
Medium-energy theory group. report, July 1, 1976—June 
30, 1977, 2:46836 (ORO—5223-05) 

Parameterization of short-range time-irreversibility in nuclear 
forces, 2:46870 (ORO—5223-03) 

Plebeian dynamical model for yN yields 7*~ A, 2:46823 (ORO— 
5223-04) 

Texas Instruments, Inc., Dallas (USA) 

Aerial gamma-ray and magnetic survey of the Bethel and Yukon 
Areas, Alaska. Final report. Volume 2, 2:46701 (GJIBX—5(77)) 

Aerial gamma-ray and survey of the delta area, Utah. 
Final report. Volume 2, 46702 (GIBX—1 77)) 

Texas Univ., Austin (USA). Bureau of Economic 4 
Catahoula formation of the Texas Coastal Plain: depositional 

systems, composition, structural development, ground-water 
flow history, and uranium distribution, 2:45083 (GJBX—41(77)) 

Texas Univ., Austin (USA), Center for Particle Theory 
Decaying states as complex energy eigenvectors in generalized 

quantum mechanics, 2:46821 (ORO—3992-300) 
Dirac spinor solitons or bags, 2:46904 (ORO—3992-304) 
Hydrodynamical quark model, 2:46830 (ORO—3992-301) 
MI transitions in a quark loop model, 2:46831 (ORO—3992-299) 
Nonleptonic decays of charmed pseudoscalar mesons, 2:46832 
(ORO—3992-302) 

Texas Univ., Austin (USA). Dept. of Chemistry 

Energy and chemical change. Final report 1 Jun 74—31 Oct 76, 
2:46785 (AD-A—035695) 

Thermo Electron Corp., Waltham, Mass. (USA) 

High-efficiency thermionic converter studies, 2:45740 (N—77- 
13820) 

Electron Engineering Corp., Waltham, Mass. (USA) 

Recommendations for future government-sponsored energy 
conservation research and development in the paper and steel 
industries, 2:45674 (COO—2831-1) 

Development program for solid electrolyte batteries. Final report, 
2:45610 (PB—260719) 

Planning and design of additional East Mesa geothermal test 
facilities (phase 1B). Volume III. Appendices, 2:45317 (SAN/ 
1140—1/3) 
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Underground Power Corp., Weston, Mass. (USA) 

Development and field trial of VI-LN2 cryocables, stage 1: 138 
kV single-phase termination. Final report, 2:45387 (EPRI— 
7813-1) 

Union Carbide Corp., Oak Ridge, Tenn. (USA). Nuclear Div. 

Composite flywheel development completion report, May 1— 
September 30, 1976, 2:45607 (Y—2080) 

Data verification procedures, 2:45091 (CONF-770314—12) 

Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB—6) 

Geostatistics, 2:45090 (CONF-770314—9) 

New processes for uranium isotope separation, 2:45109 (K/OA— 
3076) 

Oak Ridge analytical program, 2:45088 (CONF-770314—7) 

Pathways of trace elements in the environment, 2:46215 (CONF- 
770210—3) 

Reduced sintering distortion in tungsten—nickel—iron alloys by 
use of alloying additions, 2:45874 (Y/DA—7117) 

Uranium geochemical survey of the Crystal City—Beeville 
Quadrangles, Texas, 2:45089 (CONF-770314—8) 

Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste 


Stability and tightness of the Columbus limestone and 
rocks in the vicinity of Barberton, Ohio, 2:46709 (Y/OWI/ 
SUB—4251/1) 

Union Carbide Corp., Sistersville, W.Va. (USA) 

Establishment of the feasibility of a process capable of low cost, 
high volume production of silane, SiH,. Low cost silicon solar 
array project, Task I. Quarterly progress report, October 1, 
1976—December 31, 1976, 2:45247 (ERDA/JPL/954334—77/ 
1) 
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UNITED STATES STEEL CORP., MONROEVILLE, PA. 


United States Steel Corp., Monroeville, Pa. Research Lab. 

Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. First progress 
report, 2:44725 (COO—2933-1) 

United Technologies Research Center, East Hartford, Conn. (USA) 

Self-regulating composite bearingless wind turbine. Final report, 
June 3, 1975—June 2, 1976, 2:45337 (COO/2614—76/1) 

Self-regulating composite bearingless wind turbine. Executive 
summary, June 3, 1975—June 2, 1976, 2:45338 (COO/2614—76/ 
2) 

University Engineers, Inc., Norman, Okla. (USA) 

Small-scale tests on control methods for some liquefied natural gas 
hazards. Final report, 2:45023 (AD-A—033522) 

University — California, Los Angeles (USA). Electronic 

Sciences Div. 


X-ray laser studies. Final report, 15 Oct 1975—28 Oct 1976, 

2:46076 (AD-A—034771) 
Utah Univ., Salt Lake City (USA) 

Synthesis and biological incorporation of icons into 
macromolecules for NMR study. Progress report, June 1, 
1976—May 31, 1977, 2:46371 (COO—2451-3) 

Utah Univ., Salt Lake City (USA). Dept. of 
Recovery studies for plutonium machining oil coolant, 2:45171 
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Vermont State Energy Office, Montpelier (USA) 
Motor vehicle file analysis, 2:45855 (NP—21866) 


Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). Dept. 
of Fisheries and Wildlife Sciences 
Power: a computer system for corridor location. Final report, 
2:46073 (PB—261960) 
Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). Water 
Resources Research Center 
A butane freezing process for dewatering siudge, 2:45832 (PB— 
262235) 
Virginia Univ., Charlottesville (USA). Research Labs. for the 
Engineering Sciences 
Post-failure phenomena in LMFBR TOP accidents. Annual 
report, July 1, 1975—June 30, 1976, 2:45599 (UVA—529058/ 
NE77/101(Rev.)) 
Voorhees (Alan M.) and Associates, Inc., McLean, Va. (USA) 
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A ON (STARS) 
See STAR ACCRETION 
CES 


See QUARKS 
ACETAMIDE/RADIOSENSITIVITY EFFECTS 


Effects of iodoacetamide and x rays on a murine ascites tumor, 


2:46566 
ACETIC ACID/POOL BOILING 
ae pool boiling of water-acetic acid-calcium chloride, 
ACHOLEPLASMA LAIDLAWII B/PHENOTYPE 
Characterization of an Acholeplasma laidlawii variant with a 
REP~ phenotype (UV radiation), 2:46549 
ACHOLEPLASMA LAIDLAWII B/RADIOSENSITIVITY 
terization of an Acholeplasma laidlawii variant with a 
pheaotype (UV radiation), 2:46549 
ACID D AGE/BIOLOGICAL EFFECTS 
Effects of season and acute sub-lethal exposure of survival times of 
brook trout at low pH, 2:46672 
ACID MINE DRAINAGE/CHEMICAL COMPOSITION 
Character of drainage as a function of the occurrence of 
framboidal pyrite and ground water quality in eastern Kentucky 
(14 refs), 2:44820 
ACID MINE DRAINAGE/CONTROL 
Evaluation of the environmental effectiveness of close down 
a res: eastern underground coal mines, 2:44818 
ACID MINE DRAINAGE/DESALINATION 
Alumina-lime-soda process parameters for recovering potable 
water from acid mine drainage, 2:44784 
ACID MINE DRAINAGE/ENVIRONMENTAL EFFECTS 
At-source control through the application of several abatement 
techniques, 2:44817 
Effects of mine d: e on the River Hayle, Cornwall. Factors 
affecting concentrations of copper, zinc, and iron in water, 
sediments and dominant invertebrate fauna, 2:46324 
Environmental contamination from trace elements in coal 
reparation wastes: a literature review and assessment, 2:44792 
-6600-MS) 
Intergovernmental project p= yy environmental quality in an 
of mines (7 2:44812 
Natural beneficiation of acid mine drainage by interaction of 
stream water with stream sediment (36 refs), 2:44816 
Potential application of vegetative filter for mine a 
sediment control (5 refs), 2:44782 
Water quality relationships as a function of acid mine d 
inputs into the Susquehanna River (21 refs), 2:44822 
ACID MINE DRAINAGE/MEETINGS 
Sixth symposium on coal mine draina; +4 research, 2:44819 
ACID MINE DRAINAGE/PH VAL 
Character of drainage as a function of the occurrence of 
framboidal 
(14 refs), 2: 
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ACID MINE DRAINAGE/WASTE PROCESSING 


ACID MINE DRAINAGE/WASTE PROCESSING 
Combination limestone-lime treatment of acid mine drainage (6 
refs), 2:44783 
— of sludge from acid mine drainage neutralization (8 refs), 


Feasibility of using reverse osmosis to treat acid mine waters (14 
refs), 2:44785 
Microbial oxidation of ferrous iron in coal mine drainage 
treatment (21 refs), 2:44786 
Potential application of entre | filter for mine drainage 
sediment control (5 refs), 2:44782 
Sedimentation ponds: a critical review (13 refs), 2:44781 
ACID PHOSPHATASE/BIOCHEMISTRY 
Specific function, structure and proteins, 2:46377 acd 
ACID D PHOSPHATASE/RADIOIMMUNOASS 
function, structure and proteins, 2: (UCLA-12-1082) 


See PH VALUE 
ACIDIZATION/PERFORMANCE 
Prediction of stimulation from acid fracturing treatments using 
finite fracture conductivity, 2:44939 
ACRALDEHYDE 
See ACROLEIN 
ACRIDINES/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Quarterly report, June 20, 1976-September 
19, 1976, 2:44720 (FE-2028-6) 
ACROLEIN/HEALTH HAZARDS 
Formation of acrolein from various amino-acids and polyamines 
under degradation at 100°C, 2:46687 
ACRYLIC ALDEHYDE 
See ACROLEIN 
ACTH/BIOLOGICAL EFFECTS 
Influence of prolonged ACTH treatment on rat adrenal 
steroidogenesis ("*C tracer technique), 2:46474 
ACTIN/METABOLISM 
Comparison of turnover of several myofibrillar proteins and 
critical evaluation of double isotope method (Rats, 4C and *H 
tracer techniques), 2:46482 
ACTINIUM 229/NUCLEAR STRUCTURE 
Levels of isotopes 75° 255 2°7Pa and 7° 251 Ac studied by the (t,a) 
reaction, 2:46865 
ACTINIUM 231/NUCLEAR STRUCTURE 
Levels of isotopes 257Pa and 751 Ac studied by the (t,a) 
reaction, 2:46865 
ACTIVATED CARBON/CHEMICAL PREPARATION 
Preparation and properties of granular activated carbons from oil 
sands bitumen and petroleum residues, 2:44984 
ACTIVATED CARBON/PHYSICAL PROPERTIES 
Preparation and properties of granular activated carbons from oil 
sands bitumen and petroleum residues, 2:44984 
ACTIVATION ANALYSIS/EQUIPMENT 
High sensitivity isotope analysis with a *5*Cf-?°5U fueled 
subcritical multiplier and low background photon detector 
systems, 2:45961 (BNWL-SA-5796) 
ADENINES/RADIOLYSIS 
Base ae induced by ionizing radiation (Gamma radiation), 


ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE/BIOSYNTHESIS 
Protein synthesis and energy metabolism in rat thymic 
lymphocytes: regulation by glucocorticoids and interactions 
with cyclic amp-elevating stimuli, 2:46452 (UR-3055-22) 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADHESIVES/SHEAR PROPERTIES 
Adhesive shear strengths: evaluation of the interlocking cylinder 
configuration, 2:45953 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADIPOSE TISSUE/METABOLISM 
Comparative study in reindeer and white-tailed deer of Finland on 
rumen metabolism and fatty acids of adipose tissues, 2:46461 
ADRENAL GLANDS/METABOLISM 
Influence of prolonged ACTH treatment on rat adrenal 
steroidogenesis ('*C tracer technique), 2:46474 
ADRENOCORTICOTROPIC HORMONE 
See ACTH 
ADULTS/LOW DOSE IRRADIATION 
Sugarcane borers: effects of substerilizing doses of 
irradiation on males irradiated as pupae or adults, 2:46571 
ADVANCED GAS COOLED GRAP TLE REACTOR 
See AGR TYPE REACTORS 
ADVERSARIES/BEHAVIOR 
Physical attributes of potential adversaries to U.S. nuclear 
2:45198 (SAND-77-0436C) 


See MOSQUITOES 
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AEROSOL MONITORING 
Aerosol sampling and characterization for hazard evaluation. 
Progress report, July 1, 1975-September 30, 1976 (Pu aerosols), 
2: 46318 (LA-6777-PR) 
AEROSOL MONITORING/MEASURING INSTRUMENTS 
Recent advances in photoelectric aerosol measurements, 2:46244 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/AERIAL MONITORING 
ee of an inventory for particulate emissions in Belgium, 


245 
AEROSOLS/DIFFUSION 
Diffusion under low aioe, inversion conditions, 2:46205 
AEROSOLS/ION SCA G ANALYSIS 
Application of alpha scattering for on-line analysis of li 
elements in aerosols. Final report, 2:45968 (PB-26191 
AEROSOLS/X-RAY FLUORESCENCE ANALYSIS 
Application of alpha scattering for on-line analysis of light 
elements in aerosols. Final report, 2:45968 (PB-26191 
AEROSPACE INDUSTRY/RESEARCH PROGRAMS 
An analysis of federal R and D funding by function, fiscal years 
1969-1977. Final report, 1969-1977, 2:45667 (PB-263543) 
AGR TYPE REACTORS/STEAM GENERATORS 
aap plugging of heat exchangers. Chapter. 6, 2:45424 
AGRICULTURE/ENERGY CONSERVATIO. ‘ON 
Tillage a and energy survey. Final report, 1975, 2:45813 (PB- 
260557) 


AGRICULTURE/ENERGY CONSUMPTION 
Energy consumption by forestry and agriculture in Montana, 
2:45815 (NP-21897) 
AGRICULTURE/PRODUCTIVITY 
The impact of increased a costs on water use and 
agricultural output in Northwestern Oklahoma. Technical 
project completion report, 2:45812 (PB-260487) 
AGRICULTURE/RESEARCH PROGRAMS 
A national program of agricultural energy research and 
development. The current situation. The plan. 
Recommendations for the future, 2:45666 (PB-259605) 
AGRICULTURE/WATER REQUIREMENTS 
The impact of increased energy costs on water use and 
agricultural output in Northwestern Oklahoma. Technical 
project completion report, 2:45812 (PB-260487) 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CONTAMINATION 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 '°7Cs, Sr), 2:46256 (DPSPU- 
AIR/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1976 (*H, 
*8°Pu, Mound laboratory), 2:46257 (MLM-2416) 
Environmental monitoring in the vicinity of the Savannah River 
Annual report, 1976 '°7Cs, ®Sr), 2:46256 (DPSPU- 
77-30-1) 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ric ze facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 


AIR/SPRAY COOLING 


Air washer: an old tool sharpened vy new ideas, 2:45796 
AIR CLEANING SYSTEMS/ECONOMICS 
Air washer: an old tool sharpened by new ideas, 2:45796 
AIR CLEANING SYSTEMS/OPERATION 
Air washer: an old tool sharpened by new ideas, 2:45796 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/DESIGN 
~~ air conditioning: new design approach and case study, 
2:45819 
AIR CONDITIONERS/ECONOMICS 
Air washer: an old tool sharpened by new ideas, 2:45796 
Indirect evaporative cooling systems, 2:45754 
Unitary equipment for the perimeter, 2:45792 
AIR CONDITIONERS/ENERGY CONSUMPTION 
Designing air conditioning installation with awareness of energy 
consumption, 2:45 
AIR CONDITIONERS/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
Energy characteristics of central and unitary systems, 2:45791 
AIR CONDITIONERS/OPERATION 
Air washer: an old tool sharpened by new ideas, 2:45796 
= a stratification on factory air-conditioning load, 
Evaluation of the temperature-difference method for 
hydronic coils, 2: "45762, 
AIR CONDITIONERS/PERFORMANCE 
Energy characteristics of central and unitary systems, 2:45791 
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or evaporative cooling systems, 2:45754 
Unitary equipment for the perimeter, 2:45792 
AIR CONDITIONERS/POWER DEMAND 
= ae stratification on factory air-conditioning load, 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSERVATION 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
AIR CONDITIONING/ENERGY DEMAND 
Component and system simulation for energy-requ:rement 
calculations, 2:45756 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
AIR FILTERS/PERFORMANCE TESTING 
Investigation of HEPA filters subjected to tornado 
et particulate air filters), 2:45527 (LA- 
2-PR) 
AIR HEATERS/DESIGN 
Preliminary design of a single air heater segment suitable for a 
coal-fired open-cycle MHD system. Third quarter report, July 
1975-September 1975, 2:45738 (FE-1537-10) 
AIR HEATERS/MATERIALS 
Preliminary design of a single air heater segment suitable for a 
coal-fired open-cycle MHD system. Third quarter report, July 
1975-September 1975, 2:45738 (FE-1537-10) 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Nitric oxide formation in pulverized coal flames. Final report, 
2:44895 (PB-263277) 
AIR POLLUTION/BIBLIOGRAPHIES 
EPA reports bibliography quarterly. A listing of EPA reports 
entered into the National Technical Information Service, 
October, November, December 1976, 2:46221 (NTISUB/B-025- 
76/004) 
AIR POLLUTION/BIOLOGICAL 
Adult mortality in two communities with widely different air 
pollution levels, 2:46684 
aD atmospheric pollutants on lipids, 2:46374 (UCLA-12- 
1 
Effects of exposure to various injurious gases on germination of 
lily pollen, 2:46627 
Viewpoint of normal bacterial flora in the ny system in 
connection with air pollution (Man), 2: 
AIR POLLUTION/BIOLOGICAL INDICATORS 
Observations on the lead content of lichen and bark adjacent to a 
highway in southern Finland, 2:46629 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Air pollution damage functions, 2:46249 
Relation between atmospheric pollution, precipitation, and 
—— quality near a large urban-industrial complex, 


46248 
AIR POLLUTION/HEALTH HAZARDS 
= pollution by physicochemical NOXAE (Health hazards; man), 
:46682 


Collagen and prolyl hydroxylase levels in lungs of beagles exposed 
to air pollutants, 2:46670 
AIR POLLUTION/INHALATION 
Effects of atmospheric pollutants on lipids, 2:46374 (UCLA-12- 


1082) 
AIR POLLUTION/MATHEMATICAL MODELS 
Urban air pollution modeling without computers. Environmental 
monitoring series, 2:46231 (PB-262393) 
AIR POLLUTION/POLLUTION CONTROL EQUIPMENT 
Electrostatic capture of fine particles in fiber beds. Final report, 
Jun 1973-Jun 1975, 2:46226 
AIR POLLUTION/RESEARCH PROGRAMS 
Annual report of the Robert A. Taft Sanitary Engineering Center, 
July 1, 1953 to June 30, 1954, 2:46223 (PB-260018) 
AIR POLLUTION ABATEMENT/ECONOMICS 
Chemical reduction of SOs, particulates, and NO/sub x/ emissions 
(Treatment of fuels and flue with aoageeeee 2:44985 
AIR POLLUTION ABATEMENT/RESEARCH PROGRAMS 
Awards register: grants assistance Pye. grams. Volume II. Listing 
awards during January-June of 1976, listing state and local 
assistance awards. Final report, 2:46229 (PB-261980) 
AIR POLLUTION CONTROL/COST BENEFIT ANALYSIS 
Quantifying benefits of pollution control: benefits of controlli 
air and water pollution from energy production and use, 2:46337 


(NP-21893) 
Time-variable air pollutant emission ae for individual 
rt, 2:46216 (EPRI-EA-418) 


power plants. Final 
AIR POLLUTION CO OL/ECONOMICS 
Chemical reduction of SOs, particulates, and NO/sub x/ emissions 


(Treatment of fuels and flue gas with manganese), 2:44985 


AIR POLLUTION CONTROL/RESEARCH PROGRAMS 
Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 
Republic), 2:46211 (BMFT-FB-T-76-73) 
= POLLUTION CONTROL/REVIEWS 
lementation plan review for Mississippi required by the 
— Supply and Environmental Coordination Act, 2:46222 
(PB-257963) 
AIR POLLUTION MONITORS/DESIGN 
Spectroscopic analysis apparatus employing measurement and 
reference radiation (Patent; absorption spectroscopy for gaseous 
poliution), 2:46253 
QUALITY 


Third symposium on atmospheric turbulence, diffusion, and air 
quality. Preprints, 2:46206 
AIR QUALITY/MONITORING 
Summary of information on air quality networks around large 
point sources. Final report, 2:46232 (PB-262978) 
/FUEL CONSUMPTION 
Aircraft fuel conservation technology. Task Force report, 
September 10, 1975, 2:45803 (N-77-11055) 
AIRCRAFT/FUEL ECONOMY 
Cost/benefit assessment of the application of composite materials 
to subsonic commercial transport engines, 2:45847 (N-77-13064) 
AIRCRAFT/GAS TURBINES 
Cost/benefit assessment of the application of composite materials 
to subsonic commercial transport engines, 2:45847 Pa (N-77-13064) 
AIRCRAFT/TURBOJET ENGINES 
Study of small turbofan engines applicable to single-engine light 
airplanes. Final report, 2:45802 (N-77-11054) 
AIRCRAFT COMPONENTS/BLAST EFFECTS 
Simulated nuclear blast testing for aircraft segments, 2:46045 
(SAND-76-0264) 
ALABAMA/SURFACE MINING 
Some vegetation and soil characteristics of coal surface mines in 
Alabama (9 refs), 2:44801 
DOSEM 


SEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
Automatic duress alarm for protection of special nuclear materials, 
2:45193 (SAND-76-0264) 
Gamma-ray perimeter alarm system, 2:45196 
ALASKA/AERIAL SURVEYING 
Aerial gamma-ray and magnetic survey of the Bethel and Yukon 
Areas, Alaska. Final report. Volume 2 (Th and U reserves), 
2:46701 (GJBX-5(77)) 
ALASKA/AQUATIC ECOSYSTEMS 
Trace metal associations in sub-arctic fjord environments. 
Progress report, April 1975-March 1976 (Alaska), 2:46309 
(RLO-2229-T 1-34) 
ALASKA/ENERGY SOURCE DEVELOPMENT 
Environmental problems associated with Arctic development 
especially in Alaska, 2:46279 
ALASKA/ENERGY SOURCES 
Polar energy resources potential. Report prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
the Research Service, Library of Congress, 
2:4566. 
ALASKA/GEOMAGNETIC FIELD 
Aerial gamma-ray and magnetic survey of the Bethel and Yukon 
Areas, Alaska. Final report. Volume 2 (Th and U reserves), 
2:46701 (GJBX-5(77)) 
ALASKA/GEOPHYSICAL SURVEYS 
— gamma-ray and magnetic survey of the Bethel and Yukon 
reas, Alaska. Final report. Volume 2 (Th and U reserves), 
46701 50”) 
ALASKA/LAND U 
Environmental += associated with Arctic development 
especially in Alaska, 2:46279 
ALASKA/TERRESTRIAL ECOSYSTEMS 
Research on the dynamics of Arctic tundra ecosystems. 
em, 1 July 1975-30 June 1976, 2:46272 (SAN-807X6) 
ALCATOR DEVICE/PLASMA DIAGNOSTICS 
aaa of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape diagnostics of x-rays emitted 
from hot plasmas, 2:46937 (COO-4021-1) 
ALCOHOL LL CELLS/PERFORMANCE 
Methanol-air batteries. Research and development technical 
report, 2:45743 (AD-A-035942) 
ALFVEN WAVES/QUASILINEAR PROBLEMS 
Nonlinear theory for excitation of Alfven waves in a tokamak, 
2:46966 


AE 

See also DIATOMS 
LICHENS 
PHYTOPLANKTON 
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ALGAE/BIOCHEMISTRY 
Hydrogen production by nitrogen-starved cultures of Anabaena 
cylindrica, 2:46513 
ALGAE/COMPETITION 
Effect of copper on vee seece between marine algae, 2:46630 
AE/D 


Possible origin for insoluble organic (kerogen) debris in sediments 
from insoluble cell-wall materials of algae and ae 2:46394 
ALGAE/GROWTH 
Sodium: some effects on bluegreen algal growth, 2:46456 
ALGAE/METABOLISM 
General Chemistry Division ome uarterly report, October-December 
1976, 2:45960 (UCID-15 76-4) 
ALGAE/OSMOSIS 
In vitro activation of a yl transferase involved in the 
osmotic regulation of Ochromonas, 2:46396 
ALGAE/PHOTOSYNTHESIS 
Photoreduction of O2 primes and replaces CO: assimilation 
(Algae), 2:46473 
Sun and shade differences in productivity of reef corals, 2:46472 
ALGAE/PRODUCTIVITY 
Sun and shade differences in pateotivity of reef corals, 2:46472 
ALGAE/RADIONUCLIDE 
Effects of naturally occurring cation organic fractions on 74!Am 
uptake by Scenedesmus obliquus (Chlorophyceae) and 
Aeromonas hydrophila (Pseudomonadaceae), 2:46330 


ofan = ‘an linear approximations to tabulated data 
algorithm method on vector computers, 2:47050 
ALKALINE PH 'HHATASE/METABOLISM 
Polynuclectige ki oe functional purification and use in the direct 
kinetic measurement of single and double-strand cleavages of 
reat restriction and o endonucleases of limited action, 


See also BUTENES 
ETHYLENE 
PROPYLENE 
ALKENES/BIOCHEMICAL REACTION KINETICS 
eroe) atmospheric pollutants on lipids, 2:46374 (UCLA-12- 
1 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOYS/ELECTRICAL PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
ALLOYS/MAGNETIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second ie November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
ALLOYS/THERMODYNAMIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
ALPHA DECAY/TWO-DIMENSIONAL CALCULATIONS 
Barrier penetration theory in more than one dimension, 2:46770 
sources from polonium, 2:45872 -771 
UMINIUM/CHEMICAL ANALYSIS 


Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG-18) 
temperature nonp’ ates. 
1782) 
ALUMINIUM/DEBYE TEMPERATURE 
Semi-analytical determination of the equation of state for metals: a 
model with two Gruneisen coefficients, 2:45910 (LA-tr-77-29) 
ALUMINIUM/IMPACT STRENGTH 
Effect of fiber diameter and matrix seyeeni 
boron/aluminum composites, 2:4593 11 
ALUMINIUM/LASER-PRODUCED PLASMA 
ens microdisk targets for single beam laser experiments, 
ALUMINIUM/NEUTRON TRANSPORT 
Calculations of the neutron emission spectra from materials 
bombarded with 14-MeV neutrons, 2:46895 
ALUMINIUM/REFINING 
a= melting process, 2:45873 (PB-263219) 
UMINIUM 26 26/BETA-PLUS DECAY 
Fermi decay: The lifetimes of 7*Al/sup m/, 
and **Co, 2:46851 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
Cross sections for the Al(n,xn) and Al(n,xy) reactions between 1 
and 20 MeV (Differential cross sections), 2:46852 


ALUMINIUM 27 TARGET/PROTON REACTIONS 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
ALUMINIUM ALLOYS/CATALYTIC EFFECTS 
Catalysis of carbon monoxide and carbon dioxide methanation by 
CeAk, CeCo2, CeNiz, Co, and Ni (100-800°C), 2:45219 
ALUMINIUM ALLOYS/PHASE 
Estimation of isothermal sections of ternary phase diagrams 
lithium containing systems: the Al-Li-Mg system, 2:45879 
(CONF-7701 16-2 
Refinement of promising coatin or directionally 
cast eutectics SAl (W771 1154) 
JUMINIUM HYDRID: 


AL 
Metalhydrides, 2:45930 1158) 
ALUMINIUM OXIDES 


See also SPINELS 
ALUMINIUM OXIDES/EXTRACTION 
In-place recovery of multiple products from Colorado’s saline- 
mineral-bearing Piceance Basin, 2:45056 
ALUMINIUM OXIDES/SPUTTERING 
Aluminum oxide sputtering: a new approach to pepe 7 
Forge | — for binary targets (15- and 40 kV Ar*, 15-kV 


*), 2 
ALUMINIUM OXIDES/SURFACE COATING 
Tungsten metallizing alumina-yttria ceramics, 2:45929 (LA-6705- 


MS) 
ALUMINIUM OXIDES/SYNTHESIS 
Atmospheric pressure synthesis for B-LiAlO2, 2:45997 
elaxation of stresses arising from thermal expansion ae 
during cooling polycrystalline materials, 2:45931 (COO-2390-18) 
ISLAND AREA/EARTHQU. 


AKES 
Effects of the February 3, 1965, earthquake on Amchitka Island, 
Alaska, 2:46713 (USGS-474-244) 
AMCHITKA ISLAND AREA/TSUNAMIS 
Effects of the February 3, 1965, earthquake on Amchitka Island, 
Alaska, 2:46713 (USGS-474-244) 
CHEMISTRY 


iCIUM/SO 

Investigation of solubilization of plutonium and americium in soil 

by natural humic compounds, 2:46297 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 

Determination of distribution ratios and of 
neptunium, americium and curium in mments. 
Annual report, August 1, 1975-July 31, 1976, 2 "46293 (R (RLO- 

evada Appli logy up jures or 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 

Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 

AMERICIUM 241/UPTAKE . 

Effects of naturally occurring aquatic organic fractions on **‘Am 
uptake by Scenedesmus obliquus (Chlorophyceae) and 
Aeromonas hydrophila (Pseudomonadaceae), 2:46330 

IET/NEUTRON REACTIONS 
Neutron section of americium-241, 2:46864 
CIUM 244/HELIUM 3 REACTIONS 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
AMERICIUM 245/HELIUM 3 REACTIONS 
— f/ in heavy actinides, 2:46862 


See also ACETAMIDE 
HYDROXYUREA 
AMIDES/RADIOLYSIS 
Radiation chemical studies of azodicarbonamide in aqueous 
solution (y-rays and 2.8-MeV electrons), 2:46025 
iO ACIDS 
See also LEUCINE 
METHIONINE 
AMINO ACIDS/METABOLISM 
Free amino acid pools in muscle and rns oe the molt 
cycle of the land crab, Gecarcinus 


See GUANINE 
ACID-ALPHA 


See ADENINES 
IOTRANSFERASES/METABOLISM 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA-12-1082) 
AMMONIA/BIOLOGICAL 
Clinical nuclear medicine 


(Scintiscanning for diagnosis of |! 
diseases), 2:46495 (UCLA-12-1082) 
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AMMONIA/QUANTITATIVE CHEMICAL ANALYSIS 
Enzymatic determination of ammonia with a miniature centrifugal 
fast analyzer, 2:46311 
AMMONIA/SYNTHESIS 
Influence of high-temperature roasting on the catalytic activity of 
tungsten in the synthesis of ammonia, 2:45229 
AMMONIA/THERMODYNAMIC PROPERTIES 
Thermodynamic representations of ammonia and isobutane, 
2:45227 (ORNL/TM-5847) 
AMMUNITION 
Feasibility of using Amatex in Air Force submunitions, 2:46193 
(LA-6773-PR) 


AMP 
(Adenosine ) 
AMP/BIOLOGICAL EFFECTS 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA-12-1082) 
AMP/METABOLISM 
Effects of subacute and chronic lead treatment on glucose 
homestasis and renal cyclic AMP metabolism in rats, 2:46650 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANHYDRITE/SYNTHESIS 
Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 
ANIMAL CELLS 
See also TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
induced by ionizing radiation (Gamma radiation), 


Biophysical and biochemical studies of nucleic acid 
(Gamma radiation), 2:46538 (UCLA-12-1082) 

Derivation of survival kinetic parameters for cell populations by 
computer simulation of radiobiological data (X radiation, 
neutrons, mice), 2:46544 

Division delay after low x-ray doses and treatment with 
cyclohexionide, 2:46567 

Survival of synchronized cultured human liver cells followin 
single and fractionated exposures to ultraviolet light, 2:46 

ANIMAL CELLS/CARCINOGENESIS 
Carcinogenesis and the regulation of cell growth and 
development, 2:46450 (UCLA- 12-1082) 
ANIMAL CELLS/CELL CONSTITUENTS 
Quantitative analysis of flow systems data, 2:46427 (UCRL-79479) 
ANIMAL CELLS/CELL FLOW SYSTEMS 

Poster presentations at the fifth engineering foundation conference 
on automated cytology, Pensacola, Florida, December 12-17, 
1976, 2:46425 (LA-6719-C) 

ANIMAL CELLS/CYTOCHEMISTRY 

Flow microfluorometric and tight-scatter measurement of nuclear 
and cytoplasmic size in mammalian cells, 2:46434 

Rapid staining methods for analysis of deocyribonucleic acid and 

rotein in mammalian cells, 2:46432 
ANIMAL CELLS/CYTOLOGY 

Flow-system multiangle light-scattering studies. A progress 

report, 2:46426 (LA-UR-77-1244) 
ANIMAL CELLS/GROWTH 

Carcinogenesis and the regulation of cell growth and 
development, 2:46450 (UCLA-12-1082) 

Fate of early carcinogen-induced lesions in tracheal epithelium 
(Rats, 7,12-dimethylbenz (a) anthracene), 2:46659 

ANIMAL CELLS/HAPLOIDY 

Thymidine kinase deficiency in cultured haploid cells: gene 

mutation or gene regulation, 2:46440 
ANIMAL CELLS/LIGHT SCATTERING 

Biological cell classification by multiangle light scattering 

(Patent), 2:46430 
ANIMAL CELLS/MEASURING METHODS 
Flow microfluorometric and light-scatter measurement of nuclear 
and cytoplasmic size in mammalian cells, 2:46434 
ANIMAL CELLS/METABOLISM 
Effect of toxic products on cell function, 2:46451 (UCLA-12-1082) 
ANIMAL CELLS/MUTAGENESIS 

Thymidine kinase deficiency in cultured haploid cells: gene 

mutation or gene regulation, 2:46440 
ANIMAL CELLS/PERMEABILITY 

DNA replication in Chinese hamster ovary cells made permeable 

to nucleotides by Tween-80 treatment, 2:46388 
ANIMAL CELLS/PHYSIOLOGY 

Linked active transport system for Na* and K* in a glial cell line, 

2:46470 


ANIMAL CELLS/RADIOSENSITIVITY 
Radiation damage to the microvasculature in the rabbit ear 
chamber. An electron microscope study (X radiation), 2:46565 
ANIMAL CELLS/SURVIVAL TIME 
Survival of synchronized cultured human liver cells followi 
single and fractionated exposures to ultraviolet light, 2:46: 


(See also specific animal names.) 


See also AQUATIC ORGANISMS 
INVERTEBRATES 
LABORATORY ANIMALS 
VERTEBRATES 
WILD ANIMALS 
ANIMALS/BIOLOGICAL ADAPTATION 
Circadian dyschronism and as factors in 
aging and longevity, 2:46521 (CONF-770412-1) 
ANIMALS/ECO 
Animal rrr! (Gamma radiation), 2:46273 (UCLA-12-1082) 
ANIMALS/LIFE SPAN 
Circadian dyschronism and chronotypic ecophilia as factors in 
a ing and longevity, 2:46521 (CONF-770412-1 
ANNUA cy ENERGY iON 
mproving heat wn acceptability, 2:45761 
h cal battery componen 
ethods for chemi ysis 0} ts, 
2:45958 (GEPP-299) 
ANOPHELES 
See MOSQUITOES 
ANOXIA/BIOLOGICAL EFFECTS 
Effects of histamine, hypoxia, and pulmonary edema on 
ulmonary tissue volume in on. 2:46524 (UR-3490-1137) 
ANOXiA/RADIOSENSITIVITY EFFECTS 
Radiosensitization of hypoxic tumor cells by simultaneous 
administration of hyperthermia and nitroimidazoles (X 
radiation), 2:46547 
ANTARCTIC REGIONS 
See also ANTARCTICA 
ANTARCTIC REGIONS/ENERGY SOURCES 
Polar energy resources potential. Report p for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
the crass Research Service, Library of Congress, 
2:4566. 


ANTARCTIC REGIONS/RESOURCES 
Polar energy resources potential. Report p' for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
Seer Research Service, Library of Congress, 
ANTARCTICA/AIR POLLUTION 
Atmospheric carbon dioxide variations at the South Pole, 2:46246 
ANTENNAS 


See also RADIO EQUIPMENT 
ANTENNAS/MATHEMATICAL MODELS 
Circular microstrip antennas, 2:46118 (SAND-77-0376) 
ANTENNAS/PERFORMANCE 
Circular microstrip antennas, 2:46118 (SAND-77-0376) 
ANTHONOMUS GRANDIS 
See BOLL WEEVIL 
ANTIBODIES 
Localization in rat skin transplants of purified '*°I-labeled 
xenogeneic histocompatibility antibody, 2:46532 
ANTIBODIES/IMMUNE REACTIONS 
Antigen modulation of antibody forming cells: the a 
between direct plaque size, antibody secretion rate and antibody 
affinity, 2:46531 
Antigen modulation of antibody forming i 
between direct plaque size, antibody secretion rate and antibody 
affinity, 2:46531 
ANTIGENS 
See also TOXINS 
ANTIGENS/BIOCHEMISTRY 
Immunochemistry and polypeptide composition of hepatitis B 
core antigen (HB/sub c/ Ag) (?*5I tracer techniques), 2:46414 
ANTIGENS/CHEMICAL COMPOSITION 
Immunochemistry and polypeptide composition of hepatitis B 
core antigen (HB/sub c/ oS tracer techniques), 2:46414 
ANTIGENS/IMMUNE REACTIONS 
Antigen modulation of antibody forming cells: the i i 
between direct plaque size, antibody secretion rate and antibody 
affinity, 2:46531 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
ANTINEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Dimuon production in high energy neutrino and antineutrino 
interactions (Rate, 30 to 215 GeV), 2:46806 (SLAC-198) 
ANTINEUTRINO-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Neutrino-proton interactions in the Fermilab 15-ft bubble chamber 
(AS/AQ limits), 2:46810 
ANTIPROTONS/PARTICLE PRODUCTION 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
ANTLERS/BLOOD CIRCULATION 
Circulation in the growing reindeer antlers, 2:46463 


65S ANTLERS/BLOOD CIRCULATION 
ANIMALS 


ANTLERS/GROWTH 


ANTLERS/GROWTH 

Taxonomic value of antlers in Genus Rangifer, H. Smith, 2:46342 
ANTLERS/HEAT LOSSES 

Circulation in the growing reindeer antlers, 2:46463 


See INSECTS 
ANVIL OPERATION/ENVIRONMENTAL IMPACTS 
Operation Anvil. Onsite radiological safety report, July, 1975- 
September, 1976 (Underground nuclear explosions at Nevada 
Test Site), 2:46259 (NVO-410-41) 
AORTA/INJURIES 
Repair of a false aneurysm of the abdominal aorta, 2:46518 
APARTMENT BUILDINGS/AIR CONDITIONING 
Investigation of methods to improve heat pump performance and 
—* in a northern climate. Final report. Volume II. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 
APARTMENT BUILDINGS/SPACE HEATING 
Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume II. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 
APPALACHIA/ACID MINE DRAINAGE 
Natural beneficiation of acid mine drainage by interaction of 
stream water with stream sediment (36 refs), 2:44816 
APPALACHIA/COAL INDUSTRY 
Coal mine-coal conversion plant interface evaluation and 
conceptual design, Phase I. Quarterly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 
APPARATUS 
See EQUIPMENT 
APPLES 
Inhibition of ethylene production by cobaltous ion (Beans, apples), 
:46420 


2: 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Laboratory model for evaluating the behavior of heavy metals in 
an aquatic environment, 2:46321 
AQUATIC ECOSYSTEMS/COMMUNITIES 
Similarity indices. II. The power of Goodall’s significance test for 
the simple matching coefficient (Analysis of similarity between 
two multivariate samples from ecological communities), 2:46267 
(BNWL-2152(Add.2)) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Analysis for chromium traces in the aquatic ecosystem. II. A study 
of Cr(III) and Cr(VI) in the Susquehanna River Basin of New 
York and Pennsylvania, 2:46316 
AQUATIC ECOSYSTEMS/DIATOMS 
Transport of diatom frustules by copepod fecal pellets to the 
sediments of Lake Michigan, 2:46305 
AQUATIC ECOSYSTEMS/ECOLOGY 
Ecology of Lawrence Livermore Laboratoy, 2:46338 (UCRL- 


51987) 
AQUATIC ECOSYSTEMS/NUTRIENTS 
Incidence of Neascus rhinichthysi (Trematoda: Diplostomatidae) 
on longnose dace, Rhinichthys cataractae (Pisces: Cyprinidae), 
related to fish size and capture location, 2:46303 
AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 
Distribution and abundance of submerged macrophytes, including 
Myriophyllum spicatum L. (Angiospermae), in a reactor cooling 
reservoir, 2:46331 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Potential application of vegetative filter for mine drainage 
sediment control (5 refs), 2:44782 
AQUATIC ECOSYSTEMS/WATER QUALITY 
Effects of coal strip mining of stream water quality: preliminary 
results (7 refs), 2:44823 
Effects of coal strip mining on stream water quality: preliminary 
results (7 references), 2:44791 (CONF-761096-2) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 


MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL ADAPTATION 
Environmental temperature and emg polymorphism of 
populations. II. The relation of changes in the organismal heat 
resistance to its initial level during heat acclimation, 2:46599 
Environmental temperature and physiological polymorphism of 
populations. III. Heat acclimation and the population response 
to selection caused by heating, 2:46600 
AQUATIC ORGANISMS/ECOLOGICAL CONCENTRATION 
Studies on the concentrations of iron-55 in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
poe go baa 1 April 1975-31 March 1976, 2:46722 (RLO- 
AQUATIC ORGANISMS/METABOLISM 
Lipid composition, function and metabolism in marine organisms, 
2:46376 (UCLA-12-1082) 
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AQUATIC ORGANISMS/TEMPERATURE EFFECTS 
vironmental temperature and physiological polymorphism of 
populations. II. The relation of changes in the organismal heat 
resistance to its initial level during heat acclimation, 2:46599 
Environmental temperature and physiological polymorphism of 
populations. III. Heat acclimation and the population response 
to selection caused by heating, 2:46600 
ARC FURNACES/OPERATIO 
Arc furnace recycling of chromium-nickel from stainless steel 
wastes, 2:45827 (BM-RI-8218) 
ARCTIC REGIONS/AIR POLLUTION 
Some considerations on the possible effects of local and global 
sources of air pollution on lichens grazed by reindeer and 
caribou, 2:46240 
ARCTIC REGIONS/ENERGY SOURCE DEVELOPMENT 
Environmental problems associated with Arctic development 
ance in Alaska, 2:46279 
IC REGIONS/ENERGY SOURCES 
Polar energy resources potential. Report p’ for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
oo Research Service, Library of Congress, 
4 
olar energy resources potenti eport ‘or 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
Research Service, Library of Congress, 
2:4 
ARGON/ULTRAVIOLET SPECTRA 
Molecular studies of gaseous oxides. Final report, 1 Jul 1975-30 
1976, 2:45982 (AD-A-033675) 
ARGON 40 REACTIONS/COULOMB EXCITATION 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
ARGON IONS/COLLISIONS 
Aluminum oxide sputtering: a new approach to understanding the 
sputtering process for binary targets (15- and 40 kV Ar’, 15-kV 
H* ), 2:46769 
ARGONNE ZGS 
See ZGS 


LANDS 
See also DESERTS 
ARID LANDS/GEOCHEMICAL SURVEYS 
Geochemical reconnaissance for uranium in the arid regions of the 
western United States, 2:45105 (UCRL-79241) 
ARIZONA/LAND RECLAMATION 
Multiple - of surface mined land in the Southwest (2 refs), 
2:4480 


ARIZONA/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area stripping with draglines 
using four corners region test case, 2:44831 1520-103) 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
TOLUENE 
AROMATICS/BIOCHEMICAL REACTION KINETICS 
Pulsed laser study of excited states of aromatic molecules absorbed 
in globular proteins (UV radiation), 2:46543 
AROMATICS/BIOLOGICAL RADIATION EFFECTS 
Pulsed laser study of excited states of aromatic molecules absorbed 
in globular proteins (UV radiation), 2:46543 
AROMATICS/CHEMICAL PREPARATION 
Production of monoaromatics from light pyrolysis fuel oil 
(Patent), 2:44975 
AROMATICS/FLUORESCENCE 
Influence of intramolecular movements on the fluorescence 
uantum yield, 2:46002 (UCRL-Trans-11224) 
AROMATICS/RADIOLYSIS 
— az, during irradiation of the monobutylbenzenes, 
ARSENIC/ABSORPTION SPECTROSCOPY 
Oak Ridge analytical program (For National Uranium Reserves 
Evaluation Program), 2:45088 (CONF-770314-7) 
ARSENIC/BIOLOGICAL ACCUMULATION 
Lead, cadmium, and arsenic residues in animal tissues in relation to 
those in their surrounding habitat, 2:46632 
ARSENIC/REMOVAL 
Slurry system for removal of contaminant from synthetic oil 
(Patent; removal of nonmetallic impurities), 2:44757 
IA/TEMPERATURE EFFECTS 


ARTEM: 
Effects of temperature on the nutritional requirements of Artemia 
salina (L.), 2:46595 
ARTHROPODS 
See also CRUSTACEANS 
INSECTS 
ARTHROPODS/ABUNDANCE 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 


OCT. 15, 1977 


ASBESTOS/BIOLOGICAL EFFECTS 
Effect of amosite and chrysotile asbestos on the clearance of TiO2 
icles from the ae 2:46525 
ASB. S/MONITO 


a: rf cooling tower water for asbestos fibers, 2:45112 (GAT- 


Radi lid of LeVeen shi (/sup 99m/T: 
jionuclide assessment een shunt patency (/sup c 
tracer technique), 2:46502 
Co: pon sludge, 2:46310 
mposition and reactivity o sewage 9 
AS. /CHEMICAL COMPOSITIO 
Mixing and gasification of coal in a systems. 
Quarterly technical oe de rt No. 8, 1 October 1976-31 
December 1976, 2: -T8) 
ASHES/CHEMICAL REACH 
Reaction products of iakoka oF limestone from fluidized bed 
combustors, 2:44825 
ASHES/RADIATION SCATTERING ANALYSIS 
Instrument for monitoring the ash content of coal, 2:44776 
Ridee a id d 2:45058 
Asphalt Ridge tar sand deposits, 2: 
ASPHALTENES/CHEMICAL COMPOSITION 
Ra paenes for characterization of heavy petroleum fractions 
rmeation for molecular weight 
distribution), 2:45007 (SRO-8 
ASPHALTENES/CHEMICAL REACTIONS 
Chemical modification of bitumen heavy ends and their non-fuel 
uses, 2:45077 
ASTROCYTOMAS 
See NEOPLASMS 
ATC DEVICES/ICR HEATING 
Ion heating in ATC tokamak in the ion-cyclotron range of 
uencies, 2:46936 
ATC DEVICES/MAGNETIC-PUMPING HEATING 
Bistable equilibrium of the ATC tokamak and application to 
magnetic pumping, 2:46927 
C OCEAN 


See also NORTH SEA 


A 


ATLANTIC OCEAN/CONTINENTAL SHELF 
Continental shelf processes affecting the oceano, 90 
3022) 


South Atlantic Bight. Progress report, 2:4672 

Onslow Bay physical/dynamical Summer Fal 1975. 
Data report (Continental gry 
oceanography of the South Atlantic Bight), 2:46725 (SRO-902- 


3) 
ATLANTIC OCEAN/NATURAL GAS DEPOSITS 
Preliminary investigation. Non) gas reserves onshore 
United States and in the Gulf of Mexico offshore state area, as 
reported in Federal Commission Form 15, 2:45016 (PB-263434) 
ATLANTIC OCEAN/OCEANOGRAPHY 


Continental shelf processes affecting the 
South Atlantic Bight. Progress report, 2: “46724 
Mathematical model of nutrient distribution in coastal 
2:46726 (SRO-902-4) 
ATOM-ATOM COLLISIONS/EXCITATION 
Energy and chemical change. Final report 1 Jun 74-31 Oct 76 
poe ~ % Chemistry, Univ. of Texas, Austin), 2:46785 (AD-A- 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOM-MOLECULE COLLISIONS/EXCITATION 
Energy and chemical change. Final report 1 Jun 74-31 Oct 76 
= of Chemistry, Univ. of Texas, Austin), 2:46785 (AD-A- 
035695) 
ATOMS 
See also MUONIC ATOMS 
A h levels and Special pub., 
ibliography on atomic energy lev spectra. 
Jul 1971-Jun 1975, 2:46791 (PB-263199) 
ATOMS/PHOTOIONIZATION 
Photoelectron angular distributions of s electrons in open-shell 
atoms, 2:46794 


TWS 
(Anticipated transients without scram.) 
ATWS, IMPACT 
ATWS: a reappraisal, part II, evaluation of societal risks due to 
reactor protection systems failure. Vol. 3. Pwr risk analysis. 
Phase report, 2:45581 (PB-260625) 
AUDITORY ORGANS/BIOLOGICAL RADIATION EFFECTS 
Radiation damage to the microvasculature in the rabbit ear 
chamber. An electron micr study (X radiation), 2:46565 
AUGER ELECTRON SPECTR PY/DATA PROCESSING 


ts of angular dependent A troscopy (ADAS 


See also NEW SOUTH WALES 
AUSTRALIA/NATURAL GAS PROCESSING 
a cutback spurs Australia’s offshore developments, 
AUSTRALIA/OFFSHORE SITES 
a cutback spurs Australia’s offshore developments, 
2:4571 
AUSTRALIA/TOTAL ENERGY SYSTEMS 
Total-energy cities in mild climates, 2:45642 
AUTOMOBILES/CATALYTIC CONVERTERS. 
Unregulated emissions from three-way catalyst cars, 2:45857 
AUTOMOBILES/DESIGN 
1975 automotive characteristics data base. Final report, Jun 1975- 
1976, 2:45839 (PB-262015) 
AUTOMOBILES/DIESEL ENGINES 
Advanced automotive power systems. Part 2. A diesel for a 
subcompact car, 2:45853 
Diesel taxi cabs: mode of the future, 2:45846 
Federal support for the development of alternative automotive 
power systems: the general issue and the Stirling, diesel, and 
electric cases. Final report, 1 Nov 1974-30 Nov 1975, 2:45843 
(PB-263523) 
AUTOMOBILES/EXHAUST GASES 
Development and utility of reactivity scales from smog chamber 
data, 2:45006 (BM-RI-8023) 
Method to reduce contamination and uptake of lead by plants 
from car exhaust gases, 2:46635 
AUTOMOBILES/FLYWHEELS 
Composite flywheel development completion report, May 1- 
September 30, 1976, 2:45607 (Y-2080) 
AUTOMOBILES/FUEL CONSUMPTION 
Aggregate auto travel forecasting: state of the art and 
for =P research. Final report May-Jun 1976, 2:45808 om 
263351 
Simulating the consumption of gasoline, 2:45859 
AUTOMOBILES/FUEL ECONOMY 
1975 automotive characteristics data base. Final report, Jun 1975- 
1976, 2:45839 (PB-262015) 
Motor vehicle file analysis, 2:45855 (NP-21866) 
Update on synthetic oils, 2:45860 
AUTOMOBILES/GAS TURBINES 
Automotive gas turbine fuel control, 2:45852 (N-77-13426) 
Baseline gas turbine development pr tin Seventeenth quarterly 
rogress report, 2:45851 (COO-2749-1 
A MOBILES/LUBRICANTS 
Update on synthetic oils, 2:45860 
AUTOMOBILES/RESEARCH PROGRAMS 
Federal support for the development of alternative automotive 
power systems: the general issue and the Stirling, diesel, and 
electric cases. Final report, 1 Nov 1974-30 Nov 1975, 2:45843 
(PB-263523) 
AUTOMOBILES/SPARK IGNITION ENGINES 
Designing a variable-stroke 2:45854 
AUTOMOBILES/STIRLING EN 
Federal support for the iocuguamn of alternative automotive 
power systems: the general issue and the Stirling, diesel, and 
electric cases. Final report, 1 Nov 1974-30 Nov 1975, 2:45843 
(PB-263523) 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 
os of a flame through a stratified charge combustion 
ber, 2:45841 (UCRL-79094) 
AUTOMOBILES/WEIGHT 
Motor vehicle file analysis, 2:45855 (NP-21866) 
AUTOMOTIVE FUELS/PERFORMANCE 
Test results with methanol mixtures. I, 2:45225 
AUTOMOTIVE FUELS/TESTING 
Methanol as an automotive fuel: a summary of in the 
M.LT. Energy Laboratory. Final report, 2:45858 (PB-262980) 
AUTORADIOG HS 
See IMAGES 
AUXILIARY WATER SYSTEMS/HYDRAULICS 
Hydraulic analysis of piping networks using PIPF computer 
2:45526 (GAI-TR-105NP) 
/BIOLOGICAL EFFECTS 
seed germination. Modulation of protein 
—— by gibberellic acid, abscisic acid, and cytokinin, 


AVENA 
See OATS 
AZIDES/BIOLOGICAL EFFECTS 
Nature and mechanism of induction of mutations. Annual progress 
report (Mutagenic action of azide in barley seeds and bacteria), 
2:46615 (RLO-2221-T2-32) 
AZO COMPOUNDS/RADIOLYSIS 
Radiation chemical studies of 


azodicarbonamide in aqueous 
solution (y-rays and 2.8-MeV electrons), 2:46025 
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BACILLUS MEGATERIUM/MEMBRANES 
B 


BACILLUS MEGATERIUM/MEMBRANES 
O, dependent desaturations and hydroxylations of long alkyl 
chains: regulation, enzymology and mec (Bacillus 
megaterium), 2:46375 (UCLA-12-1082) 
BACILLUS SUBTILIS/TEMPERATURE EFFECTS 
Thermal resistance of Bacillus subtilis var. niger in a closed 
system, 2:46589 
CTERIA 


See also ESCHERICHIA COLI 
HAEMOPHILUS 
THIOBACILLUS OXIDANS 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Base damage induced by ionizing radiation (Gamma radiation), 
2:46541 
BACTERIA/BIOMASS 
Marine microbiology. Final ~ 2:46721 (COO-3565-08) 
BACTERIA/DECOMPOSITI 
Possible origin for insoluble ll (kerogen) debris in sediments 
from insoluble cell-wall materials of algae and bacteria, 2:46394 
BACTERIA/ELECTRON SPIN RESONANCE 
Optically detected zero-field triplet state magnetic resonance in 
photosynthetic bacteria (Rhodospirillum rubrum, 
Rhodopseudomonas spheroides, Chromatium vinosum), 2:46395 
BACTERIA/MORPHOLOGICAL CHANGES 
Characterization studies on rumen bacteria isolated from Alaskan 
reindeer (Rangifer tarandus L.) (Butyrivibrio, Treponema, 
Streptococcus, Lactobacillus), 2:46356 
BACTERIA/MUTATIONS 
Nature and mechanism of induction of mutations. Annual progress 
report (Mutagenic action of azide in barley seeds and bacteria), 
2:46615 (RLO-2221-T2-32) 
BACTERIA/NITROGEN FIXATION 
Marine microbiology. Final report, 2:46721 (COO-3565-08) 
BACTERIA/RADIONUCLIDE KINETICS 
Effects of naturally occurring aquatic organic fractions on *41Am 
uptake by Scenedesmus obliquus (Chlorophyceae) and 
Aeromonas hydrophila (Pseudomonadaceae), 2:46330 
BACTERIA/TAXONOMY 
Characterization studies on rumen bacteria isolated from Alaskan 
reindeer (Rangifer tarandus L.) (Butyrivibrio, Treponema, 
Streptococcus, 2:46356 
BACTERIA/TEMPERATURE EFFECTS 
Aeromonas distribution and survival in a thermally altered lake, 


2:46588 
BACTERIAL SPORES/BIOLOGICAL RADIATION EFFECTS 
Influence of postirradiation incubation temperature on recovery of 
radiation-injured Clostridium botulinum 62A spores, 2:46511 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on a temperate bacteriophage of 
Haemophilus influenzae (UV radiation), 2:46550 
BACTERIOPHAGES/INACTIVATION 
Effects of x-irradiation on a temperate bacteriophage of 
Haemophilus influenzae (UV radiation), 2:46550 
BAG MODEL 
— Loy solitons or bags (Minkowski space), 2:46904 (ORO- 
BARIUM IODIDES/THERMODYNAMIC PROPERTIES 
Thermochemistry of gaseous compounds of metals. Annual 
og708)” report, 5 Dec 1975-4 Dec 1976, 2:45983 (AD-A- 
BARLEY/MUTATIONS 
Nature and mechanism of induction of mutations. Annual progress 
report (Mutagenic action of azide in barley seeds and bacteria), 
2: 46615 (RLO-2221-T2-32) 
BARNWELL FUEL PROCESSING PLANT/LICENSING 
rie analysis report, amendment 10, 2:45126 (DOCKET- 
BASES/BIOLOGICAL RADIATION EFFECTS 
Base damage induced by ionizing radiation (Gamma radiation), 


2:46541 
BASES/RADIATION CHEMISTRY 
= —— induced by ionizing radiation (Gamma radiation), 
1 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BUNCHING/MATHEMATICAL MODELS 
Computer simulation of the electron-bunch widening as due to 
self- 2:46139 (CONF-7703 13-99) 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/DESIGN 
ae) and ee of multi-megawatt beam dumps, 2:46158 
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BEAM INJECTION HEATING 
Cross-field-current driven lower-hybrid instability and stochastic 
ion heating, 2:46928 
BEAM INJECTION HEATING/BEAM OPTICS 
Magnetic compression of charge-neutralized ion beams, 2:46933 
BEAM MONITORS/PERFORMANCE TESTING 
Long radiation detector system for beam loss monitoring, 2:46145 
(BNL-22505) 
BEAM TRANSPORT/MATHEMATICAL MODELS 
Transport of intense ion beams, 2:46140 (LBL-5552) 
BEAM-PLASMA SYSTEMS/BEAM NEUTRALIZATION 
Filamentary instabilities of rotating electron beams, 2:46964 
Neutralization of the space charge and magnetic field of a 
relativistic electron beam upon injection into a plasma in a 
homogeneous magnetic field, 2:46946 
BEAM-PLASMA SYSTEMS/CHERENKOV RADIATION 
Nonlinear theory for excitation of monochromatic waves by an 
electron beam in a plasma in a magnetic field, 2:46967 
BEAM-PLASMA SYSTEMS/CYCLOTRON INSTABILITY 
Nonlinear theory for excitation of monochromatic waves by an 
electron beam in a plasma in a magnetic field, 2:46967 
BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 
Experimental observation of explosive instability due to a helical 
electron beam, 2:46965 
BEAM-PLASMA SYSTEMS/FOKKER-PLANCK EQUATION 
Properties of the Monte Carlo Lorentz collision operator, 2:46956 
BEAM-PLASMA SYSTEMS/INSTABILITY GROWTH RATES 
Filamentary instabilities of rotating electron beams, 2:46964 
BEAM-PLASMA SYSTEMS/PINCH EFFECT 
Pinch dynamics in diodes using foil anodes, 2:46961 
BEAM-PLASMA SYSTEMS/PLASMA CO 
Extraction and propagation of rotating intense proton beams from 
a magnetically insulated diode, 2:46929 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Properties of nonlinear waves excited by injection of electron 
clusters into a plasma, 2:46971 
BEAM-PLASMA SYSTEMS/THERMONUCLEAR REACTIONS 
Pinch dynamics in diodes using foil anodes, 2:46961 
BEANS 
oe of ethylene production by cobaltous ion (Beans, apples), 


BEES 
See INSECTS 
BENZANTHRACENE/BIOLOGICAL EFFECTS 
Fate of early carcinogen-induced lesions in tracheal epithelium 
(Rats, 7,12-dimethylbenz (a) anthracene), 2:46659 
BENZENE/BIOLOGICAL ACCUMULATION 
Uptake, distribution, and depuration of '*C-benzene in northern 
—— Engraulis mordax, and striped bass, Morone saxatilis, 


BENZENE/BIOLOGICAL EFFECTS 
Effects of benzene on growth, fat content, and caloric content of 
striped bass, Morones saxatilis, 2:46662 
BENZENE/CHEMICAL RADIATION EFFECTS 
Quenching of benzene fluorescence in pulsed proton irradiation 
(Comparison with uv radiation), 2 2:46020 
BENZENE/EQUILIBRIUM 
Calculation of solid-liquid equilibrium in hydrocarbon systems, 
2:46000 (UCRL-Trans-1 1223) 
BENZENE/RECOVERY 
Benzene a recovery in a scrubber with plane-parallel 
(13 refs.), 2:44763 
BENZENE/THERMODYNAMIC PROPERTIES 
Investigation of free convection heat transfer of benzene at 
supercritical pressure, 2:44972 
ENZIMIDAZOLES/PHYSICAL RADIATION EFFECTS 
Environmental effects on the mechanical pro; of high- 
performance fibres (PBI, Nomex, and Kevlar 49), 2:45939 (AD- 
A-032858) 
BENZOPHENONE/RADIOLYSIS 
LET dependence of transient yields in the pulse radiolysis of 
aqueous systems with deuterons and a particles, 2:46022 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERKELIUM 245/HELIUM 3 REACTIONS 
T'/sub n//T/sub f/ in heavy actinides, 2:46862 
BERKELIUM 246/HELIUM 3 REACTIONS 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
BERKELIUM 247/ENER 


247, GY LEVELS 
— _— 1/27 [521] and the stability of superheavy elements, 
BERKELIUM 247/HELIUM 3 REACTIONS 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
248/HELIUM 3 REACTIONS 
T/sub a f/ in heavy actinides, 2:46862 


/ HELIUM 3 REACTIONS 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
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BERYLLIUM/PHYSICAL RADIATION EFFECTS 
Properties of irradiated beryllium statistical evaluation, 2:45925 
(TREE-1063) 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Cross section for the ®Be(n,t:)’Li reaction between 13.3 and 15 
MeV, 2:46849 
YLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA PARTICLES/RADIATION MONITORING 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (*H, Cs. Sr), 2:46256 (DPSPU- 
-30-1 
BETA PARTICLES/RADIOECOLOGICAL CONCENTRATION 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (*H, Cs. Sr), 2:46256 (DPSPU- 
77-30-1 
BI-GAS PROCESS/CATALYSTS 
Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE-1207-30) 
BI-GAS PROCESS/HEAT EXCHANGERS 
Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE-1207-30) 
BI-GAS PROCESS/MANAGEMENT 
Evaluation contractor for joint ERDA-A.G.A. coal gasification 
program. Quarterly technical progress report, October- 
December 1976, 2:44733 (FE-2240-63) 
BI-GAS PROCESS/MATERIALS TESTING 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 
BI-GAS PROCESS/PILOT PLANTS 
BI-GAS pilot plant program. Interim report, October-December 
1976, 2:44727 (FE-1207-P29) 
Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE-1207-30) 
BI-GAS PROCESS/SLAGS 
Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE-1207-30) 
D 


Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 

BINARY STARS/STAR MODELS 
cUrves of W Majoris stars, 2:46735 
EOCHEMISTR 


—— trends in the biosphere and in biogeochemical cycles, 


BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BODY FLUIDS 
FOOD 


URINE 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
Analytical techniques, 2:46378 (UCLA-12-1082) 
Electrothermal atomic absorption spectrometry of trace metals in 
biological fluids, 2:45972 
The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
lonium. Supplementary material, 2:45967 (PB-260010) 
BIO ICAL TERIALS/X-RAY DIFFRACTION 
X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
The biological effects of ionizing radiation: an overview. Final 
report, 2:46555 (PB-262453) 
BIO ICAL RADIATION EFFECTS/DATA COMPILATION 
Role of animal toxicity studies in the evaluation of eee health 
risks from internally deposited transuranics (Problems 
extrapolation of animal data to man), 2:46581 (BNWL-SA-5881) 
RADIATION EFFECTS/DOSE-RESPONSE 
RELATIONSHIPS 
Ichiban: radiation dosimetry for the survivors of the bombings of 
Hiroshima and Nagasaki, 2:46557 (TID-27080) 
BIOLOGICAL RADIATION EFFECTS/EXTRAPOLATION 
Role of animal toxicity studies in the evaluation of ert health 
risks from internally deposited transuranics (Prob 
extrapolation of animal data to man), 2:46581 (BNWLSA-588!) 


BITUMINOUS COAL/GRINDING 


BIOLOGICAL RECOVERY/TEMPERATURE EFFECTS 
Influence of postirradiation incubation temperature on recovery of 
radiation-injured Clostridium botulinum 62A spores, 2:46511 
BIOMASS 
as plants, trees, grasses, and algae.) 
also 
BIOMASS/ANAEROBIC DIGESTION 
Fuels via bioconversion (Review of principal metabolic 
pathways), 2:45223 
BIOMASS/DISTRIBUTION 
Trophic structure, effective trophic position, and connectivity in 
food webs, 2:46275 
BIOMASS/FERMENTATION 
Fuels via bioconversion (Review of principal metabolic 
pathways), 2:45223 
BIOMASS PLANTATIONS 
General Chemistry Division quarter 
1976, 2:45960 (OCID-15644.76-4) 
BIOSPHERE 


ly report, October-December 


See also PIGEONS 
BIRDS/BIOCHEMISTRY 
Seasonal variations in testicular monoamine oxidase in the house 
sparrow (Passer domesticus) and Unita ground squirrels 
(Spermophilus armatus), 2:46455 
HASE TRANSFORMATIONS 
Shock loading and unloading in bismuth, 2:45886 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
BISMUTH 209 TARGET/XENON 136 REACTIONS 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
COMPOUNDS/FRACTURE PROPERTIES 
Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 1976- 
May 31, 1977, 2:45932 (COO-3420-6) 
BISMUTH COMPOUNDS/PLASTICITY 
Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 1976- 
May 31, 1977, 2:45932 (COO-3420-6) 
BISMUTH TUNGSTATES/FRACTURE PROPERTIES 
Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 1976- 
May 31, 1977, 2:45932 (COO-3420-6) 
BISMUTH TUNGSTATES/PLASTICITY 
Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 1976- 
May 31, 1977, 2:45932 (COO-3420-6) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also COAL TAR 
BITUMENS/CARBONIZATION 
Preparation and properties of granular activated carbons from oil 
sands bitumen and petroleum residues, 2:44984 
BITUMENS/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels, 2:45075 
BITUMENS/CHEMICAL COMPOSITION 
Characterization of a Utah tar sand bitumen (PR Springs site), 
2:45076 
Sulfur compounds in oils from the western Canada tar belt, 
2:45074 


BITUMENS/EXTRACTION 
Recovery of bitumen from oil-impregnated sandstone deposits in 
Utah, 2:45066 
BITUMENS/FRACTIONATION 
In situ solvent fractionation of bitumens contained in tar sands 
(Patent), 2:45055 
BITUMENS/HEAT TRANSFER 
Heat transfer to bitumen in an agitated vessel bituminization of 
radioactive liquid wastes, 2:45172 
BITUMENS/RECOVERY 
Field experiment of in-situ oil recovery from a Utah tar sand by 
reverse combustion, 2:45045 
BITUMENS/REFINING 
Method for upgrading a oils a. 2:45062 
BITUMENS/SOLVENT E 
Asphalt Ridge tar sand 45058 
BITUMINOU ‘COAL/CLASSIFICATION 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
BITUMINOUS COAL/GRINDING 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
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BITUMINOUS COAL/MECHANICAL PROPERTIES 


BITUMINOUS COAL/MECHANICAL PROPERTIES 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
BLACK HOLES/EMISSION 
Cosmic objects and elementary icles, 2:46734 
BLACK HOLES/GRAVITATIONAL COLLAPSE 
Pair a by a collapsing body as a quantum-geometry 
effect, 
BLACK SHALES/CHEMICAL COMPOSITION 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical Ps285.2) 
rt, December 1976-February 1977, 2:45017 (ORO-S: 
BLACK SHALES/IN-SITU RETORTING 
Energy from in situ processing of antrim oil shale: phase 1. 
Quarterly technical progress report, 1976, 
2:45042 (FE-2346-4 
BLACK SHALES/PHYSICAL PROPERTIES 
release of gaseous hydrocarbons. Quarterly 
report, December 1977, 2 "45017 O17 (ORG 5285.2) 
(BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/EFFICIENCY 
Coke quality requirements for giant blast furnaces, 2:44769 
BLAST FURNACES/OPERATION 
Coke quality requirements for giant blast furnaces, 2:44769 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD FLOW 
Pathologic erythrocytes in the microcirculation, 2:46517 
BLOO: D FLOW W/MEASURING ODS 
Sxnceaiad analysis of the measurement of lung tissue volume by 
rebreathing and its application to the measurement of 
rebreathing dead space (In man), 2:46523 (UR-3490-1136) 
FORMATION 
Canine cyclic hematopoiesis: platelet size and thrombopoietin 
level in relation to platelet count, 2:46400 
BLOOD PLASMA/PROTEINS 
Canine cyclic hematopoiesis: platelet size and thrombopoietin 
level i pe relation to platelet count, 2: 
BLOOD PLATELETS/BIOCHEMICAL REACTION KINETICS 
Platelet eas studies in dogs with cyclic hematopoiesis, 


2:46399 
BLOOD PLATELETS/SIZE 
Canine cyclic hematopoiesis: platelet size and thrombopoietin 
level in relation to platelet count, 2:46400 
BLOOD SERUM/CHEMICAL ANALYSIS 
Furildioxime method for nickel analysis in serum and urine by 
electrothermal atomic absorption spectrometry, 2:46484 
BLOOD VESSELS 
See also CAPILLARIES 
BLOOD VESSELS/ELECTRON MICROSCOPY 
Radiation damage to the microvasculature in the rabbit ear 
chamber. An electron microscope study (X radiation), 2:46565 
BLOOD VESSELS/RADIATION INJURIES 
Radiation damage to the microvasculature in the rabbit ear 
chamber. An electron microscope study (X radiation), 2:46565 
BLOWDOWN/HEAT TRANSFER 
Experiment data report for LOFT nonnuclear test L1-3, 2:45584 
E-NUREG-1065) 
BLOWDOWN/HYDRAULICS 
Analysis of thrust and jet impingement forces the JIP 
one) program (PWR and BWR), 2:45573 r AI-TR- 


Experiment data report for LOFT nonnuclear test L1-3, 2:45584 
E-NUREG-1065) 


INL 
(Brookhaven National Laboratory.) 
BNL/RESEARCH PROGRAMS 
Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 
BNL/WASTE MANAGEMENT 
Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 
BODY FLUIDS 
See also BLOOD PLASMA 


URINE 
BODY FLUIDS/CHEMICAL ANALYSIS 
Electrothermal atomic absorption spectrometry of trace metals in 
biological fluids, 2:45972 
BOILERS/DESIGN 
Industrial application of fluidized-bed combustion: phase I. 
ae report, October 1-December 31, 1976, 2:44894 (FE- 


ERA Vol. 2, No. 19 


BOILERS/EFFICIENCY 
Combustion handbook for Canadian fuels. Volume 3. Coal. Part 1 
(Data for 64 different Canadian coals), 2:44765 
Combustion handbook for Canadian fuels. Volume 3. Coal. Part 2 
(29 coals imported from USA), 2:44766 
= GY CONSERVATION 


manager's handbook, 2:45681 
BOILE S GY DEMAND 
Component and system simulation for energy-requirement 
culations, 2:45756 
BOILERS/RESEARCH PROGRAMS 
ap fluidized-bed boiler design, construction and test 
hee), Monthly progress status report No. 55, 2:45351 (FE- 


1239-68 


TILING 
See also NUCLEATE BOILING 
BOILING/OPTIMIZATION 
— augmentation with structured surfaces, 2:46101 
Survey of au pase of two-phase heat transfer, 2:46100 
BO GWA REACTORS 
See BWR TYPE REACTORS 
BOLL WEEVIL/STERILE INSECT RELEASE 
Influence of mating sterile male boll weevils to overwintered 
females, 2:46572 
BOLTS 
See FASTENERS 
BONE DISEASES 
See SKELETAL DISEASES 
BONE TISSUES 
See also ANTLERS 
BONE TISSUES/METABOLISM 
Evidence for the pressure of secondary calcium ppeeeent in bone 
and its stabilization by acid 2:4645 
BONE TISSUES/OSTEORADIONECROSIS 
Oray surgery and 2:46558 
BONE TISSUES/RADIATION CHEMISTRY 
Determination of tissue concentrations in 
(oo 2968-1) exposed residents of New York City, 2:4 2: 46575 


BONE TISSUES, RADIATION MONITORING 
Determination of Pu-239, 240 tissue concentrations in non- 
woneooeed exposed residents of New York City, 2:46575 


me SKELETON 
(PARTI 


CLE) 
See PARTICLE BOOSTERS 
BOPSSAR STANDARD PLANT/REACTOR LICENSING 
FIND: Fluor Pioneer Balance of Plant Standard Safety Analysis 
Report (BOPSSAR), 2:45490 (FIND-STN-50560) 
BOR-60 REACTOR/STEAM GENERATORS 
— generator for the BOR-60 fast breeder reactor, 
— photochemical reactions induced by lasers. 


ical progress report, 2:46015 (MIT-2793-7) 
BORN-OPP APPROXIMATION 


Application of the Born-Oppenheimer method to the normal 
molecules, 2:46792 (LA-tr-77-19) 
BORON/IMPACT STRENGTH 
Effect of fiber diameter and matrix alloys on impact-resistan' 
boron/aluminum composites, 2: 45936 ( (N-77-11118) 
BORON COMPOUNDS/SPIN WAVES 
Neutron scattering study of spin waves in the amorphous metallic 


fe et (Fess Mo7)s0BioP10, 2:45912 
BOSONS/QUANTUM FIELD THEORY 
a — of lattice Boson field theory, 2:46842 (LA- 
BOUNDARY-VALUE PROBLEMS/ANALYTICAL SOLUTION 
Uniqueness of Frankl-Morawetz —" in R* (Variation of a,b,c 
method), 2:47031 
BOXCAR EVENT/SHOCK W. 
k-induced air Boxcar, 2:46199 (SC-TM- 


See also OLFACTORY BULBS 
BRAIN/BIOCHEMISTRY 
Brain alpha oxidation system, 2:46373 (UCLA-12-1082) 
BRAIN/CARDIOVASCULAR DISEASES 
Nuclide i es and computed tomography in cerebral vascular 
disease, 2:46507 


BRAIN/NERVOUS SYSTEM DISEASES 
gm cranial tomography and radionuclide cisternography in 


2: 
BRAI 


tomography and the radionuclide brain scan, 2:46504 
Complementary role of computerized axial transmission 
tomography and radionuclide imaging of the brain, 2:46505 


Nuclide imaging and computed tomography i in cerebral vascular 
disease, 2:46507 
BRAIN/TEMPERATURE EFFECTS 
Effect of temperature acclimation on the microsomal ATPases of 
the frog brain, 2:46605 
BRASIMONE PEC REACTOR 
See —— REACTOR 


See MAMMARY GLANDS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/COMMERCIALIZATION 
Alternative institutional arrangements for developing and 
commercializing breeder reactor technology. Final report 15 
Nov 1975-31 Mar 1977, 2:45446 (PB-263479) 
BREEDING BLANKETS/AFTER- 
Neutronics studies of the gas-carried L’ 
reactor blanket and shield, 2:46990 ‘UwPDe it?) 
BREEDING BLANKETS/BREEDING 
Calculation of toroidal fusion reactor blankets by Monte Carlo, 
2:46997 (LA-UR-77-868) 
BREEDING BLANKETS/DESIGN 
UWMaAK-III, a noncircular tokamak power reactor design, 
2:46985 (EPRI-ER-368(Vol.1)) 
BREEDING BLANKETS/RADIOACTIVITY 


Neutronics studies of the gas-carried LigO cooling/breeding fusion 


reactor blanket and shield, 2:46990 (UWFDM-187) 
BREEDING BLANKETS/THERMAL STRESSES 


Neutronics studies of the gas-carried LigO cooling/breeding fusion 


reactor blanket and shield, 2:46990 (UWFDM-187) 
UNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


BRINES/FLASHING 
oy of hypersaline brine. Progress report, 2:45318 (COO- 
2607-4 
BRINES/PUMPING 
Development of a downhole turbo-pump for geothermal brine. 
Phase I: confirmation of design s; tions. Phase II: design 
and fabrication of prototype. Final report, 2:45324 yn 
Geothermal hot water pump research 
Progress report, See 1974-Jan 1975, 45326 
BRINES/WASHIN 
Preorae of i brine. Progress report, 2:45318 (COO- 
2607-4 


BROMINE/CHEMICAL REACTION KINETICS 
Single —— studies of vibrational energy transfer mechanisms, 
2:467 
BROMINE 87/BETA-MINUS DECAY 
Gamma rays from thermal neutron capture in **Kr, 2:46854 
BROMINE ISOTOPES/DELAYED ONS 
Average neutron —s from separated delayed-neutron 
precursors, 2:46855 


Delayed-neutron emission probabilities of separated isotopes of Br, 


Rb, I, and Cs, 2:46856 


BROMOURACILS/RADIOSENSITIVITY EFFECTS 
Biophysical and biochemical studies of modification of damage to 
DNA, 2:46539 (UCLA-12-1082) 
BRONCHI/CARCINOMAS 
Histologic types of bronchogenic carcinoma among members of 
copper-mining and smelting communities, 2:46699 
msiderations in designin, 
resistivity 2: "46063 -358) 
BROOKHAVEN A 
(A Synchrotron.) 
BROOKHAVEN AGS/BEAM BUNCHING 
Preliminary results of 200 MeV bunching experiments, 2:46136 
(BNL-50643) 
BROOKHAVEN AGS/BEAM MONITORS 
Long radiation detector system for beam loss monitoring, 2:46145 
(BNL-22505) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/CLASSIFICATION 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 


cooling/breeding fusion 


BROWN COAL/COMBUSTION PROPERTIES 
Special features of the properties and of combustion of far eastern 
brown coals, 2:44898 
BROWN COAL/GRINDING 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
BROWN COAL/MECHANICAL PROPERTIES 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
BRUNO LEUSCHNER-1 REACTOR 
See GREIFSWALD-1 REACTOR 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDR 
(Bromodeoxyuridine.) 
BUDR/BIOLOGICAL EFFECTS 
—— mutagenesis in synchronous hamster cells, 
Loss of a thermolabile thymidine kinase activity in 
bromodeoxyuridine resistant (transport deficient, kinase 
positive) haploid cultured frog cells, 2:46469 
Thymidine kinase deficiency in cultured haploid cells: gene 
mutation or gene regulation, 2:46440 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Heat pump: a proven device for heat-recovery systems, 2:45760 
Indirect evaporative cooling systems, 2:45754 
Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D, 2:45751 (EPRI-EM-319(Vol.3)) 
BUILDINGS/ARCHITECTURE 
Designing for sunshining, 2:45269 (CONF-7504120-) 
Solar energy and urban form, 2:45266 (CONF-7504120-) 
BUILDINGS/COOLING LOAD 
Analysis of double-draped fenestration configurations, 2:45766 
Energy conservation through the use of exterior shading of 
fenestration, 2:45764 
Procedure employed by the ASHRAE task group for the 
determination of heating and cooling loads for building energy 
analysis, 2:45755 
Reducing building solar heat gain, 2:45299 (CONF-7504120-) 
BUILDINGS/COOLING SYSTEMS 
Heating and cooling system with heat pump and storage (Patent), 
2:45775 
BUILDINGS/DESIGN 
Solar design, 2:45271 (CONF-7504120-) 
Solar energy conservation case study, 2:45268 ae ey 
Solar radiation considerations in building planning and design, 
2:45265 (CONF-7504120-) 
BUILDINGS/ENERGY CONSERVATION 
Impact of ASHRAE ventilation Standard 63-73 on eneigy use, 
2:45770 
Improving heat pump acceptability, 2:45761 
Investigation of methods to improve heat pump performance 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D, 2:45751 (EPRI-EM-319(Vol.3)) 
Mechanical ventilation system design features, 2:45771 
Planting for energy conservation, 2:45777 (CONF-7504120-) 
Solar —_ 2:45271 (CONF-7504120-) 
Solar conservation case study, 2:45268 (CONF-7504120-) 
BUILDING /ENERGY CONSUMPTION 
Solar energy conservation case study, 2:45268 (CONF-7504120-) 
BUILDING ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
Crosschecking energy analysis procedures and standardizing 
weather input, 2:45757 
Field validation of energy calculation ure, 2:45758 
Summary om of the Ohio State University field validation 
Comparison of measurements with simulated results), 
457 


BUILDINGS/HEAT LOSSES 
Planting for energy conservation, 2:45777 (CONF-7504120-) 
BUILDINGS/HEAT PUMPS 
Improving heat pum 2:45761 
BUILDINGS/HEATING LOAD 
Procedure employed by the ASHRAE task group for the 
determination of heating and cooling loads for building energy 
analysis, 2:45755 
System load characteristics and estimation of annual heat loads for 
laboratory animal facilities, 2:45753 
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Computerized cranial tomography and radionuclide imaging in the 
See DAMS 
BREASTS 
BROMODEOXYURIDINE 
See BUDR 
BROMOURACILS 
See also BUDR 


BUILDINGS/HEATING SYSTEMS 
Heating and cooling system with heat pump and storage (Patent), 
2:45775 
BUILDINGS/LIFE-CYCLE COST 
Solar energy conservation case study, 2:45268 (CONF-7504120-) 
BUILDINGS/SOLAR AIR CONDITIONING 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
ASHEW monograph on — of solar energy for heating 
and cooling 5283 
Commercially available absorption units on solar-powered cooling 
systems, 2:45287 
ae | of Pennsylvania solar heating/solar system program, 
BUILDINGS/SOLAR HEATING 
Reducing building solar heat gain, 2:45299 (CONF-7504120-) 
BUILDINGS/SOLAR SPACE HEATING 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
ASHEW monograph on applications of solar energy for heating 
and cooling buildings, 2:45283 
University of Pennsylvania solar heating/solar system program, 
2:45280 


BUILDINGS/SOLAR WATER HEATERS 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
BUILDINGS/SPACE HEATING 
Electronic charging device for electric storage heating systems, 
2:45774 
Field evaluation of high-temperature infrared space heating 
systems, 2:45752 
Heat pump: a proven device for heat-recovery systems, 2:45760 
System load characteristics and estimation of annual heat loads for 
laboratory animal facilities, 2:45753 
BUILDINGS/VENTILATION 
Control of ventilation air in energy efficient systems, 2:45772 
Controi of ventilation to conserve energy while maintaining 
acceptable indoor air quality, 2:45773 
— = ASHRAE ventilation Standard 63-73 on energy use, 
:45 


Mechanical ventilation system design features, 2:45771 
bUILDINGS/WINDOWS 
Acrylic plastic glazing: properties, characteristics, and engineering 
data, 2:45763 
Analysis of double-draped fenestration configurations, 2:45766 
Calculation of thermal radiative properties of glass, 2:45765 
Design of windows, 2:45272 (CONF-7504120-) 
Energy conservation through the use of exterior shading of 
fenestration, 2:45764 
Resource optimization using life-cycle cost-benefit analysis, 
2:45270 (CONF-7504120- 
Windows and human satisfaction, 2:45267 (CONF-7504120-) 
BUNKER OILS 
See RESIDUAL FUELS 
BUTANE/EQUILIBRIUM 
Calculation of solid-liquid equilibrium in hydrocarbon systems, 
2:46000 (UCRL-Trans-11223) 
BUTANE/STORAGE 
Method for the storage of a liquefied gas in the presence of an 
adsorbant support having open cells (Patent), 2:45031 
BUTENES/ISOMERIZATION 
Isomerization of butene-1 on amorphous and amorpho-crystalline 
aluminosilicates, 2:44957 
BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 
See also ENEL-4 REACTOR 
FITZPATRICK REACTOR 
QUAD CITIES-1 REACTOR 
BWR TYPE REACTORS/BLOWDOWN 
Analysis of thrust and jet impingement forces using the JIP 
computer program, 2:45573 (GAI-TR-104NP) 
BWR TYPE REACTORS/CONTAINMENT SHELLS 
Recommendation of the Reactor Safety Commission (RSK) on its 
116th session on September 15th, 1976. Recommendations 
concerning design criteria and demands to be made on the 
material and its processing for steel containments for LWR 
reactors (German Federal Republic), 2:45408 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
EXPERIMENT 
SOPRE | research on the pressure suppression containment 
system first experiments, 2:45405 
BWR TYPE REACTORS/FUEL CANS 
Effect of pre-hydriding on post-irradiation ring-tensile properties 
of zircaloy-2 cladding tubes, 2:45402 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Boiling water reactor fuel element sheaths in construction and 
operation, 2:45406 
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BWR TYPE REACTORS/FUEL MANAGEMENT 
Optimization of fuel assembly allocation for boiling water 
reactors, 2:45399 
BWR TYPE REACTORS/FUEL PELLETS 
Boiling water reactor fuel element sheaths in construction and 
operation, 2:4: 
BWR TYPE REACTORS/FUEL RODS 
On-line simulation of thermal characteristics of nuclear fuel rod by 
electrically heated rod, 2:45400 
Solution of the fuel burnup control problem with a controlling 
neutron equation and Walsh functions, 2:45404 
BWR TYPE REACTORS/LOSS OF COOLANT 
Fluid history computation methods for reactor safeguards 
problems using MNODE computer program, 2:45572 (GAI- 
TR-103NP) 
Reactor Safety Research programs quarterly progress report, 
October 1-December 31, 1976, 2:45571 (BNL-NUREG-50624) 
Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, October 1, 1975-December 31, 1975, 
2:45582 (SUNYSB-NUREG-0002) 
Two-phase pressure drop across abrupt area changes in oscillatory 
flow, 2:45595 
BWR TYPE REACTORS/NEUTRON REFLECTORS 
Representation of light-water reflectors by boundary conditions, 


2:45403 
BWR TYPE REACTORS/NEUTRON SPECTRA 
New brief diffusion scheme for three-dimensional calculation of a 
BWR core, 2:45401 
BWR TYPE REACTORS/PIPES 
Evaluation of near-term BWR piping remedies. First semiannual 
progress report, April-September 1976, 2:45394 (NEDC-21463- 
1) 


BWR TYPE REACTORS/PRESSURE SUPPRESSION 
SOPRE | research on the pressure suppression containment 
system first experiments, 2:45405 
BWR TYPE REACTORS/PRESSURE VESSELS 
Computational procedure for the stress and deformation analysis 
of high-pressure vessel flanges, 2:45409 
Heavy-section steel technology program. Quarterly progress 
report, October-December 1976, 2:45580 (ORNL EG/ 
TM-94) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Dynamics of transition region flow boiling, 2:45594 
Safety factors for the design of primary circuit components in 
pressurized and boiling water reactors, 2:45397 
BWR TYPE REACTORS/REACTOR CORES 
Solution of the fuel burnup control problem with a controlling 
neutron equation and Walsh functions, 2:45404 
BWR TYPE REACTORS/REACTOR KINETICS 
NULIF: neutron spectrum generator, few-group constant 
calculator, and fuel depletion code, 2:45393 (BAW-10115A) 
Representation of light-water reflectors by boundary conditions, 


2:45403 
BWR TYPE REACTORS/REACTOR NOISE 

Dynamical analysis of a boiling water reactor by multivariable 

autoregressive model, 2:45398 
BWR TYPE REACTORS/REACTOR SAFETY 

Analysis of thrust and jet impingement forces using the JIP 
computer program, 2:45573 (GAI-TR-104NP) 

Fluid history computation methods for reactor safeguards 
problems using MNODE computer program, 2:45572 (GAI- 
TR-103NP) 

Reports distributed in 1976 under the NRC Light-Water Reactor 
Safety Technical Exchange. Volume II, 2:45579 (ORNL/ 
NUREG/NSIC-134) 

BWR TYPE REACTORS/WELDED JOINTS 

Evaluation of near-term BWR piping remedies. First semiannual 

aes report, April-September 1976, 2:45394 (NEDC-21463- 


Cc 


CABLES/DYNAMIC LOADS 
Investigation of wind induced load on guyline anchors, 2:46075 
CACTACEAL 
See CACTI 
CACTI/PHOTOSYNTHESIS 
Water relations and photosynthesis of a barrel cactus, Ferocactus 
acanthodes, in the Colorado Desert, 2:46477 
CACTI/WATER 
Water relations and photosynthesis of a barrel cactus, Ferocactus 
acanthodes, in the Colorado Desert, 2:46477 
CADMIUM/BIOLOGICAL ACCUMULATION 
Distribution of cadmium and lead in a stream ecosystem, 2:46323 


BUILDINGS/HEATING SYSTEMS 72S 


OCT. 15, 1977 


Lead, cadmium, and arsenic residues in animal tissues in relation to 
those in their surrounding habitat, 2:46632 

rice, 2:466 

CADMIUM/BIOLOGICAL EFFECTS 

Effects of water-body characteristics other than and 
salinity on respiration in Euphausia pacifica, 2:465' 

Effects of cadmium exposure on rat kidneys, 2:46664 

Growth reduction in American sycamore (Plantanus occidentalis 
L.) caused by Pb-Cd interaction, 2:46638 

Nature of the repair process associated with the recovery of 
Escherichia coli exposure to Cd**, 2:46515 

Plant ecology, 2:46285 (UCLA-12-1082) 

Sex-related differences in cadmium-induced alteration of drug 
action in the rat, 2:46651 

Some effects of copper, cobalt, cadmium, zinc, nickel, and — 


Synergistic effects of cadmium and salinity combined with 
constant and cycling temperatures on the larval development of 
two estuarine crab species, 2:46598 
CADMIUM/ECOLOGICAL CONCENTRATION 
Cadmium and zinc additions to Wisconsin soils by commercial 
fertilizers and wastewater sludge application, 2:46286 
CADMIUM/UPTAKE 
Differences in distribution and excretion of selenium and cadmium 
or mercury after their simultaneous administration 
subcutaneously in equimolar doses, 2:46656 
Interaction between cadmium, mercury, and zinc: administered 
subcutaneously in a single injection, 2:46655 
CADMIUM SELENIDES/PHOTOVOLTAIC EFFECT 
Study of n-type semiconducting cadmium chalcogeni 
photoelectrochemical cells employing polychalcogenide 
electrolytes, 2:46011 
CADMIUM SULFIDES/BREAKDOWN 
Preprocesses of thermal breakdown. I. Inhomogeneous current- 
density distribution at high electrical powers in CdS single 
crystals, 2:45948 (BNWL-tr-242) 
CADMIUM SULFIDES/OPTICAL PROPERTIES 
Development of ferromagnetic spinels for optical isolation at 10.6 
pm. Progress report, November 1, 1976-January 31, 1977, 
2:45947 (COO-4056-2 
CADMIUM SULFIDES/PHOTOVOLTAIC EFFECT 
Study of n-type semiconducting cadmium chalcogenide-based 
photoelectrochemical cells employing 
electrolytes, 2:46011 
CADMIUM TELLURIDES/PHOTOVOLTAIC EFFECT 
Study of n-type semiconducting cadmium chalco — 
photoelectrochemical cells empioying polyc' 
electrolytes, 2:46011 


CALAND) 
Calandria vessels for nuclear reactors (Patent), 2:45536 
CALCITE/SYNTHESIS 


Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 
CALCIUM/BIOLOGICAL EFFECTS 
Influence of dietary calcium and phosphorus on intestinal calcium 
transport in rats given vitamin D metabolites, 2:46453 
naseeene of lead and calcium on the synaptosomal uptake of 
dopamine and choline, 2:46405 
CALCIUM/CHEMICAL ANALYSIS 
Methods for chemical analysis of thermal battery components, 
2:45958 (GEPP-299) 
CALCIUM/METABOLISM 
Determination of stereochemical of the 24-hydroxyl 
group of 24 yay See Ds and its biological 
importance (Rats), 2:464 
Influence of dietary cae and per on intestinal calcium 
transport in rats given vitamin = 2:46453 
CALCIUM CHLORIDES/POOL BOILIN 
pool boiling of water-acetic chloride, 
2:46104 


CALCIUM HYDROXIDES/SYNTHESIS 
Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 
CALCIUM IODIDES/THERMODYNAMIC PROPERTIES 
i us compounds of metals. Annual 
1975-4 1976, 2:45983 (AD-A- 


CALCIUM IONS/BIOLOGICAL EFFECTS 
A23187 and red cells: changes in deformability, K*, Mg**, Ca**, 
and ATP, 2:46380 
Determinants of erythrocyte oes elasticity, 2:46428 
CALCIUM OXIDES/REGENERATIO) 
Regenerative process for of high 


October 1-December 31, 1976, 244776 (BNL-30020) 


CALIFORNIA/VOLCANIC ROCKS 


PHOSPHATES/METABOLISM 
Evidence for the pressure of secondary calcium 
and its stabilization by acid production, 2:464: 
CALCIUM SILICATES/REG TION 
Regenerative process for en of high 
combustion and fuel gases. ‘= x 
October I-December 3, 31, 1976, 2: 


See also IMPERIAL VALLEY 
CALIFORNIA/ECONOMY 


in bone 


CALIFO ORNIA/ELECTRIC POWER 

Assessment of socioeconomic and demographic determinants of 
electrical may and gas consumption in California. Volume I. 
An overview of key determinants: historic patterns, 2:45648 
(NP-21916) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 

Assessment of socioeconomic and demographic determinants of 
energy gas consumption in in California, Volume 

summary of some important trend fo techniques, 
2:45650 (NP-21918) 
it of socioeconomic and hic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 

Decision re) ‘ornia electrical capacity expansion. 
report, 2 "45723 (NP-21970) 

Forecasting the impacts of alternative electricity rate structures: a 
rood study. Final report, 2:45722 (NP-21864) 

CALIF Y cy plan, 243688 (NP-21850 
Energy shortage contingency plan, 2:4: 
CALI ORNIA/ENERGY CONSER VATION 

Energy shortage ro ne plan, 2:45688 (NP-21890) 
CALIFORNIA/ENERGY CONSUMPTION 

Energy shortage contingency plan, 2:45688 (NP-21890) 
CALIFORNIA/ENERGY DEMAND 

Energy shortage contingency plan, 2:45688 (NP-21890) 
CALIFORNIA/ENERGY SHORTAGES 

Energy shortage contingency plan: summary of recommendations, 
2: 45686 (NP-21881) 

Energy shortage contingency plan: legislative and operational 
requirements, 2:45687 (NP-21882) 

CALIFORNIA/FOOD INDUSTRY 

Study of energy conservation potential in the California canning 

industry, 2:45677 (NP-21971) 
CALIFORNIA/GROUND MOTION 

Installation of horizontal seismometers in the LLL seismic net and 
their calibration (Measurement of ground motion from 
underground nuclear explosions at Nevada Test Site), 2:46712 
(UCRL-52216) 

CALIFORNIA/NATURAL GAS 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume I. 
An overview of key determinants: historic patterns, 2:45648 
(NP-21916) 

tt of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
A id and assessment of recent trend studies, 2:45649 (NP- 
2191 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 
Highlights from interviews, 2:45652 (NP-21920) 

CALIFORNIA/TERRESTRIAL ECOSYSTEMS 

Threatened plant species of the Nevada Test Site, Ash Meadows, 

central-southern Nevada, 2:46269 (COO-2307-12) 
CALIFORNIA/URANIUM DEPOSITS 

Geology, uranium deposits, and uranium favorability of the 
Hartford Hill Rhyolite and Truckee Formation, southwestern 
Washoe County, Nevada, and eastern Lassen County, 
California, 2:45082 (GJBX-16(77)) 

ROCKS 

Research on the p' — f geothermal reservoir rocks. 
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Final report of twenty-year projections of selected variables for 
the California Energy Resources Conservation and 
Development Commission (Using UCLA econometric model), 

chromium on growth and mineral element concentration in 

chrysanthemum, 2:46623 


CALIFORNIUM 247/ELECTRON CAPTURE DECAY 


petrophysical studies. Progress report 1 (From the Snake River 
Plain, the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 
CALIFORNIUM 247/ELECTRON CAPTURE DECAY 
Proton orbital 1/2~ [521] and the stability of superheavy elements, 
2:46863 
CALIFORNIUM 250/ALPHA REACTIONS 
Proton orbital 1/2~ [521] and the stability of superheavy elements, 
2:46863 


CALIFORNIUM 252/SPONTANEOUS FISSION 
Light charged particles and fission elements from californium-252 
fission, 2:46869 
CALORIMETERS/PERFORMANCE TESTING 
Tests of a commercial version of the LLL model LC-13 laser 
beam calorimeter, 2:46187 (UCID-17447) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYSTEM/ELECTRIC CONTROLLERS 
CAMAC CRATE controller (21 Jul 1975) (Engineering 
Materials) (6 drawings), 2:47044 (CAPE-2575) 
CAMAC SYSTEM/USES 
Multipurpose laboratory test system applying CAMAC standards, 
2:46116 (BDX-613-1717) 


See also GAMMA CAMERAS 
CAMERAS/DESIGN 
Simple step-and-repeat precision copy camera, 2:46049 
CAMP 


See AMP 
CANADA 
See also NOVA SCOTIA 
CANADA/CANDU TYPE REACTORS 
CANDU and the Canadian nuclear power program, 2:45438 
CANADA/ENERGY SOURCES 
Polar energy resources potential. Report prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
the Congressional Research Service, Library of Congress, 
2:45663 
CANADA/THORIUM ORES 
Selected bibliography on the geology of Canadian deposits and 
occurrences of uranium and thorium, 2:45085 (NP-21946) 
CANADA/URANIUM DEPOSITS 
Selected bibliography on the geology of Canadian deposits and 
occurrences of uranium and thorium, 2:45085 (NP-21946) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/COMPARATIVE EVALUATIONS 
Study of advanced fission power reactor development for the 
United Sttes. Volume I. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45496 (PB-263358) 
Study of advanced fission power reactor development for the 
United States. Volume II. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45497 (PB-263359) 
Study of advanced fission power reactor development for the 
United States. Volume III. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year a 2:45498 (PB-263360) 
CANDU TYPE REACTORS/FUEL MANAGEMENT 
Fuel management in CANDU reactors, 2:45434 
CANDU TYPE REACTORS/PERFORMANCE 
CANDU and the Canadian nuclear power program, 2:45438 
CANDU TYPE REACTORS/PERSONNEL 
Control of radiation exposures at CANDU nuclear power stations, 
2:45441 
CANDU TYPE REACTORS/SPECIFICATIONS 
CANDU and the Canadian nuclear power program, 2:45438 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CAPACITY/DECISION MAKING 
Decision analysis of California electrical capacity expansion. Final 
report, 2:45723 (NP-21970) 
CAPILLARIES/BLOOD FLOW 
Pathologic erythrocytes in the capillary microcirculation, 2:46517 
CAPILLARY FLOW/MATHEMATICAL MODELS 
Modelling transport phenomena in porous media by networks 
consisting of non-uniform capillaries, 2:44919 
CARBAMATES 
See also URETHANE 
CARBAMATES/BIOLOGICAL EFFECTS 
Carcinogenesis in Sprague-Dawley rats of N-nitroso-N- 
alkylcarbamate esters, 2:46648 
AMIDE 


See UREA 
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CARBAZOLES/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Quarterly report, June 20, 1976-September 
19, 1976, 2:44720 (FE-2028-6) 
CARBOHYDRATES/METABOLISM 
—— and hypomagnesemia on insulin in the bovine, 


IN 
See also ACTIVATED CARBON 
GRAPHITE 
CARBON/CHEMICAL ANALYSIS 
Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG-18) 
CARBON/METHANATION 
Hydrogenation of carbon to methane in reduced sponge iron, 
chromium, and ferrochromium, 2:45218 
CARBON/OPTICAL PROPERTIES 
of arc-evaporated carbon films between 0.6 and 
8e 
CARBON 11/TISSUE DISTRIBUTION 
Nuclide metabolism section (*°N, ™'C, /sup 81m/Kr), 2:46582 
(UCLA-12-1082) 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Elastic scattering, inelastic scattering, and transfer reactions 
induced by 'C bombardment of '*C (Differential cross 
sections, 70.7 to 126.7 MeV, graphs, tables, data compilation), 
2:46848 (ORNL/TM-5935) 
CARBON 12 REACTIONS/INELASTIC SCATTERING 
Elastic scattering, inelastic scattering, and transfer reactions 
induced by '*C bombardment of '*C (Differential cross 
sections, 70. 7 to 126.7 MeV, graphs, tables, data compilation), 
2:46848 (ORNL/TM-5935) 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Elastic scattering, inelastic scattering, and transfer reactions 
induced by '*C bombardment of '*C (Differential cross 
sections, 70.7 to 126.7 MeV, graphs, tables, data compilation), 
2:46848 (ORNL/TM-5935) 
CARBON 12 TARGET/PROTON REACTIONS 
> central p-wave parameter from 6 to 10 MeV (lab), 


CARBON 13/ACTIVATION ANALYSIS 
Analytical techniques, 2:46378 (UCLA-12-1082) 
CARBON BLACK/CATALYTIC EFFECTS 
Decomposition of hydrogen peroxide on carbon black promoted 
by various metal cobaltites, 2:45228 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Carbon dioxide and ethylene contro! of spore germination in 
Onoclea sensibilis L., 2:46636 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Reactivity of coal and char--1. In carbon dioxide atmosphere (26 
refs), 2:44744 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Mechanism of methanol synthesis from carbon dioxide and 
hydrogen. II. Selection of the reaction mechanism, 2:45226 
CARBON DIOXIDE/ENVIR ONMENTAL EFFECTS 
Atmospheric carbon dioxide variations at Mauna Loa 
Observatory, Hawaii, 2:46247 
Exposures of field-grown lettuce to geothermal air pollution: 
photosynthetic and stomatal responses, 2:46619 
CARBON DIOXIDE/METHAN ATION 
Catalysis of carbon monoxide and carbon dioxide methanation by 
CeAk, CeCoz, CeNiz, Co, and Ni (100-800°C), 2:45219 
CARBON DIOXIDE/MONITORING 
. Atmospheric carbon dioxide variations at the South Pole, 2:46246 
CARBON DIOXIDE/SORPTION 
Interaction of gases with lunar materials (12001): textural changes 
induced by sorbed water (Sorption of H2O, N2, and COs), 


2:45990 
CARBON DIOXIDE/UPTAKE 
Photoreduction of O2 primes and replaces CO: assimilation 
(Algae), 2:46473 
Primary ee of space macrophytes in West Blue 
Lake, Manitoba, 2 
CARBON DIOXIDE ACCEPTOR PROCESS/MANAGEMENT 
Evaluation contractor for joint ERDA-A.G.A. coal gasification 
program. Quarterly technical progress report, October- 
December 1976, 2:44733 (FE-2240-63) 
CARBON DIOXIDE LASERS/AMPLIFIERS 
Advanced laser technology for laser-induced fusion applications, 
2:46999 (LA-UR-77-206) 
CARBON DIOXIDE LASERS/DESIGN 
Gas dynamic lasers (Patent), 2:46091 
CARBON DIOXIDE LASERS/MODULATION 
Transient versus steady-state molecular absorption: Application to 
CO, laser pulse-duration discrimination, 2:46096 
CARBON FIBERS/MECHANICAL PROPERTIES 
Characteristics of coal-based carbonised fibre (Properties of 
carbonized solvent extracts), 2:44773 
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CARBON FIBERS/PRODUCTION 
Characteristics of coal-based carbonised fibre (Properties of 
carbonized solvent extracts), 2:44773 
CARBON MONOXIDE/BIOLOGICAL 
Clinical nuclear medicine (Scintiscanning fi 
Nitrosylhemoglobin and carboxy! 
Sey exposed to nitric o: 


CARBON MONOXIDE/CHEMISORPTION 
and by sulfur of hydrogen, oxy, 
carbon monoxide c tion on unsu: 
CARBON MONOXIDE/COR OSIVE 
Carbonyl formation in gasification plants. Interim report. 
Series No. V: A-1, 2:44732 (FE-2240-16) 
CARBON MONOXIDE/METHANATION 
Catalysis of carbon monoxide and carbon dioxide methanation by 
CeAk, CeCoz, CeNiz, Co, and Ni 2:45219 
CARBON MONOXIDE/PHOTOIONIZATIO) 
Molecular spectroscopy at 132.3 CO, 


and ha 46 
STEELS/STRESS CORROSION 
Gane corrosion es with slow strain rate and constant 
current, 2:45913 (DP-MS-76-81(Rev. 
INACEOUS MATERIALS/EVALUATION 
of the energy potential ll 
CARBONATE ROCKS/GEOLOGY 
Distribution and continuity of carbonate reservoirs, 2:44918 
CARBONATES/DISSOLUTION 
Rate of dissolution of carbonate mineral matrix in oil shale by 
dilute acids (Green River formation), 2:45046 
CARBONYLS/BINDING ENERGY 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
CARBONYLS/CONFIGURATION INTERACTION 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
CARBONYLS/HEALTH HAZARDS 
Carbonyl formation in coal gasification plants. Interim report. 
Series No. V: A-1, 2: 44739 (FE-2240-16) 
CARBONYLS/MEASURING METHODS 
Carbony] formation in coal gasification plants. Interim report. 
Series No. V: A-1, 2:44732 (FE-2240-16) 
CARBONYLS/PHYSICAL PROPERTIES 
Carbony! formation in coal gasification plants. Interim report. 
Series No. V: A-1, 2:44732 (FE-2240-16) 
CARBONYLS/TOXICITY 
Carbony] formation in coal gasificati Interim report. 
Series No. V: A-1, 2:44732 (FE-2240-16) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/METABOLISM 
a study in reindeer and white-tailed deer of Finland on 
metabolism and fatty acids of adipose tissues, 2:46461 
Metabolism of labeled fatty azids by human leukocytes, 2:46448 
(UCLA-12-1082) 
Volatile fatty acid (VFA) production in the rumen and cecum of 
reindeer, 2:46460 
CARBOXYLIC ACIDS/MOLECULAR STRUCTURE 
Brain alpha oxidation system, 2:46373 (UCLA-12-1082) 
CARCINOGENESIS 


Carcinogenesis and the ion of cell growth and 
development, 2:46450 (UCLA-12-1082) 
Carcinogenesis in Sprague-Dawley rats of N-nitroso-N- 
alkylcarbamate esters, 2:46648 
CARCINOGENS 
Fractionation of synthetic crude oils from coal for biological 
testing, 2:46611 
CARCINOGENS/BIOLOGICAL EFFECTS 
Fate of early carcinogen-induced lesions in tracheal epithelium 
(Rats, 7,12-dimethylbenz (a) anthracene), 2:46659 
CARCINOMAS/HISTOLOGY 
Histologic types of 
mining and smelting communities, 
CARCINOMAS PATHOLOGY 
Precursor lesions of bronchogenic carcinoma, 2:46520 
CARDIAC PACEMAKERS/POWER SUPPLIES 
Radio’ thermoelectric generator (patent), 2:45212 
CARDIOV 
See also MYOCARDIAL INFARCTION 
THROMBOSIS 
aorta, 2:46518 


a of a false aneurysm of the abdominal 
IOV ASCULAR DISEASES/DIAGNOSIS 
Nuclide i and computed y in cerebral vascular 
disease, 2:46 


members of 


See DEER 
incentives: evaluation of operational 24: 
IE SHOWERS/TRANSVERSE MOMENTUM 
al interactions in the 15-foot bubble chamber and 
of hadron jets, 2:46804 
CATAL SIS/CHEMICAL REACTION KINETICS 
reactions of gases wi us SO) irst progress 
report, 2:44725 (COO-2933-1) 
CATALYSIS/TEMPERATURE DEPENDENCE 
Effect of temperature acclimation on the microsomal ATPases of 
the frog brain, 2:46605 
CATALYSTS/AUGER ELECTRON SPECTROSCOPY 
urface structure and mechanisms of gasification voor 
deactivation. Quarterly August-October 1976 (Nickel 


itated catalysts), E-2229-3) 
CATALYSTS S/CHEMICAL ARATION 


preparing conversion catalyst (Patent), 
preparing hydrocarbon conversion catalyst (Patent), 
CATALYSTS/COMPARATIVE EVALUATIONS 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

December 1976-February 2:44723 2034-6) 
CATALYSTS/DEACTIVATIO: 

Surface structure and ll of gasification 
deactivation. Quarterly report, August-October 1976 (Nickel 
jitated catalysts), 44730 (FE-2229-3) 

CATALYSTS/ELECTRON DIFFRACTION 
Surface structure and mechanisms of gasification catalyst 
ae Quarterly report, August-October 1976 (Nickel 
coprecipitated catalysts), 2:44730 (FE-2229-3) 
CATALYSTS/ELECTRON SPECTROSCOPY 

Surface structure and mechanisms of gasification catalyst 

pane Quarterly report, August-October 1976 (Nickel 
recipitated gk 2:44730 (FE-2229-3) 
CATA YSTS/INFRARED SPECTRA 

Surface structure and mechanisms of gasification catalyst 

deactivation. Quarterly report, August-October 1976 (Nickel 
recipitated catalysts), 2:44730 (FE-2229-3) 
CATALYSTS/PERFORMANCE 

Isomerization of butene-1 on amorphous and amorpho-crystalline 

aluminosilicates, 2:44957 
CATALYSTS/REGENERATION 

Direct zinc chloride hydrocracking of sub-bituminous coal and 

regeneration of spent melt, 2:44756 
CATALYSTS/SERVICE LIFE 

Gas generator research and development BI-GAS Process. 68th 

monthly progress report, April 1977, 2:44726 (FE-1207-30) 
CATALYSTS/X-RAY DIFFRACTION 

Surface structure and mechanisms of gasification catalyst 

deactivation. Quarterly report, — ust-October 1976 (Nickel 
itated catalysts), 2:44730 (FE-2229-3) 
CAT. CONVERTERS/PERFORMANCE TESTING 

Unregulated emissions from three-way catalyst cars, 2:45857 

CA IOLAMINES/BIOLOGICAL EFFECTS 

Effects of hormones on cell function and enzyme induction, 

2:46449 (UCLA-12-1082) 
CATHODES/CHEMICAL ANALYSIS 

Methods for chemical analysis of thermal battery components, 

2:45958 (GEPP-299) 


LISM 
Urea set ama in caribou, cattle and sheep ('*C tracer technique), 
7 
CATTLE/RADIATION MONITORING 
Nevada Applied Ecology Group procedures handbook for 
tal transuranics, 2:46291 (NVO-166(Vol. ) 
CATTLE/TUBERCULOSIS 
Lymphocyte blastogenesis in the diagnosis of tuberculosis in 
2: (LA-UR-77-95) 
CAVITIES/STAB 
Structural on a of salt cavities formed by solution mining: I. 
Method of analysis and preliminary results for spherical cavities, 
2:46703 (ORNL/Sub-4269/ 19) 


CULTURES 
See also SYNCHRONOUS CULTURES 
Ran screening of lipid metabolism in monolayer cell cultures 
4C tracer technique), 2:46471 
CELL CULTURES/DECOMPOSITION 
Possible origin for insoluble organic (kerogen) debris in sediments 
from insoluble cell-wall materials of algae and bacteria, 2:46394 
CELL FLOW SYSTEMS 
Flow microfluorometric a of the blastogenic response 
of lymphocytes, 2:4643 


Po 75S CELL FLOW SYSTEMS 
mice 
e, 
CATTLE 
See also COWS 


CELL FLOW SYSTEMS/MEETINGS 


Flow microfluorometric and light-scatter measurement of nuclear 
and cytoplasmic size in mammalian cells, 2:46434 
CELL FLOW SYSTEMS/MEETINGS 


Poster presentations at the fifth engineering foundation conference 


on automated cytology, Pensacola, Florida, December 12-17, 
1976, 2:46425 (LA-6719-C) 
CELL FLOW SYSTEMS/PERFORMANCE TESTING 
Flow-system multiangle light-scattering studies. A progress 
report, 2:46426 (LA-UR-77-1244) 
MEMBRANES/BIOCHEMISTR 


Specific function, structure and proteins, 2:46377 (UCLA-12-1082) 
CELL MEMBRANES/ELASTICITY 

Determinants of erythrocyte membrane elasticity, 2:46428 
CELL MEMBRANES/ELECTRIC POTENTIAL 

Specific function, structure and proteins, 2:46377 (UCLA-12-1082) 
CELL NUCLEI/SIZE 

Flow microfluorometric and light-scatter measurement of nuclear 

and cytoplasmic size in mammalian cells, 2:46434 
(ANIMAL) 


See ANIMAL CELLS 
(BACTERIAL) 
See BACTERIA 


UDP-glucose: glucan synthetase in developing cotton fibers. I. 
Kinetic and physiological properties, 2:46412 
UDP-glucose: glucan synthetase in developing cotton fibers. II. 
Structure of the reaction product, 2:46413 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Semiquantitative plate assay for determination of cellulase 
production by Trichoderma viride, 2:46514 


See also GYPSUM CEMENTS 
CEMENTS/PRODUCTION 
Analysis of selected energy systems (Energy accounting in real- 
world situations in industry), 2:45641 
Nuclear physical methods in the study and control of the cement 
industry (Book; in Russian), 2:45205 
CEMENTS/RADIATION ABSORPTION ANALYSIS 
Nuclear cement content gage - instruction manual. Interim report, 
2:46179 (PB-262284) 
CEMENTS/RADIATION SCATTERING ANALYSIS 
Nuclear cement content gage - instruction manual. Interim report, 
2:46179 (PB-262284) 
FUGES 


See also GAS CENTRIFUGES 
CENTRIFUGES/DESIGN 
Apparatus for high speed rotation of electrically operated devices 
(Patent; design of slip-ring assembly for transmitting electric 
— between centrifuge stator and rotor), 2:46050 


Nature of ceramic materials: needs and opportunities for ceramic 
science and technology, 2:45928 (COO-2390-11) 
CERIUM ALLOYS/CATALYTIC EFFECTS 
Catalysis of carbon monoxide and carbon dioxide methanation b 
CeAlz, CeCoz, CeNiz, Co, and Ni (100-800°C), 2:45219 
CERIUM CARBIDES/CHEMICAL PREPARATION 
Progress made in research of non-oxide fuel materials, 2:45118 
CESIUM 129/SCINTISCANNING 
— imaging of the myocardium with isotopes, 
2 1 
CESIUM 130/SCINTISCANNING 
Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 
CESIUM 134/UPTAKE 
Radiocesium cycling in reindeer/caribou 2 137Cs), 2:46583 
CESIUM 137/ENVIRONMENTAL TRANSPO 

Research on the dynamics of Arctic tundra a 
report, 1 July 1975-30 June 1976, 2:46272 (SAN-807X6) 

Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 

jionuclide content of an exhumed canyon tank and neighboring 
soil, 2:46294 (DP-MS-77-20) 
CESIUM 137/RADIATION MONITORING 

Environmental monitoring in the vicinity of the Savannah River 

report, 1976 (°H, *°7Cs, ®Sr), 2:46256 (DPSPU- 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 

Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (°H, 1°7Cs, Sr), 2:46256 (DPSPU- 

Lichen forage ingestion rates of free-roaming caribou estimated 
with fallout cesium-137, 2:46584 
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CESIUM 137/TRANSMUTATION 
Transmutation of ®Sr and '*’Cs in a high-flux fast reactor with a 
thermalized central region, 2:45435 
CESIUM 137/UPTAKE 
Radiocesium cycling in reindeer/caribou ('**Cs, '°7Cs), 2:46583 
CESIUM ISOTOPES/BETA DECAY 
Delayed-neutron emission probabilities of separated isotopes of Br, 
Rb, I, and Cs, 2:46856 
CESIUM ISOTOPES/DELAYED NEUTRONS 
Average neutron a from separated delayed-neutron 
precursors, 2:46855 
Delayed-neutron emission probabilities of separated isotopes of Br, 
Rb, I, and Cs, 2:46856 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged J ped in material media.) 
CHARGED-PARTICLE TRANSPORT/DEPTH DOSE 
DISTRIBUTIONS 
Versatile computational capability for ion-solid interactions, 
2:46883 (SAND-76-0264 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES/DECAY 
Final states in charmed particle decays, 2:46825 (COO-2220-102) 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
Nonleptonic decays of charmed pseudoscalar mesons (Weak 
Hamiltonian), 2:46832 (ORO-3992-302) 
CHARM PARTICLES/PARTICLE PRODUCTION 
Charge asymmetry in neutrino experiments above the threshold of 
charmed-particle production, 2:46828 
Neutral current with allowance for the growth of the sea of 
quarks and antiquarks, 2:46829 
CHARM PARTICLES/REVIEWS 
2:46822 (SLAC-198) 
CHARMONIUM 


MT). charmonium and C-exotic mesons, 2:46833 (UH-511- 
CHARS/CHEMICAL REACTION KINETICS 
Reactivity of coal and char--1. In carbon dioxide atmosphere (26 
refs), 2:44744 
CHARS/DESULFURIZATION 
Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE-2201-10) 
CHARS/FLUIDIZED-BED COMBUSTION 
Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE-2201-10) 
CHELATING AGENTS/BIOLOGICAL EFFECTS 
Plant ecology, 2:46285 (UCLA-12-1082) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Similarity indices I: what do they measure (Ecological 
communities), 2:46214 (BNWL-2152(Add. 1)) 
CHEMICAL EXPLOSIONS/GROUND MOTION 
Review and development of ground motion and airblas 
instrumentation. Final report 26 Aug 1975-30 Jun 1976, 2:46198 
(AD-A-035710) 
CHEMICAL EXPLOSIONS/SHOCK WAVES 
Review and development of ground motion and airblast 
instrumentation. Final report 26 Aug 1975-30 Jun 1976, 2:46198 
(AD-A-035710) 
CHEMICAL EXPLOSIVES/CHEMICAL ANALYSIS 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Adducts of benzotrifuroxan (BTF), 2:46196 (UCID-17450) 
CHEMICAL EXPLOSIVES/CHEMICAL PROPERTIES 
Pyrotechnic materials development program review meeting, 
January 18, 1977, 2:46195 (SAND-77-0471) 
CHEMICAL EXPLOSIVES/DETONATIONS 
Radio frequency electromagnetic radiation effects of detonating 
chemical explosive charges , 2:46194 (N-77-13298) 
CHEMICAL EXPLOSIVES/ELECTROMAGNETIC PULSES 
Radio frequency electromagnetic radiation effects of detonating 
chemical explosive charges , 2:46194 (N-77-13298) 
CHEMICAL EXPLOSIVES/MECHANICAL PROPERTIES 
Pyrotechnic materials development program review meeting, 
January 18, 1977, 2:46195 (SAND-77-0471) 
CHEMICAL EXPLOSIVES/PERFORMANCE 
Explosively produced fracture of oil shale, October-December 
1976, 2:45038 (LA-6724-PR) 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 
Feasibility of using Amatex in Air Force submunitions, 2:46193 
(LA-6773-PR) 
CHEMICAL EXPLOSIVES/REVIEWS 
Explosives (Book), 2:46197 
CHEMICAL FEEDSTOCKS 


See also PETROCHEMICALS 


76S 

CELLS (PLANT) 

See PLANT CELLS 

CELLULOSE/BIOSYNTHESIS 


OCT. 15, 1977 


CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 
Fuels via bioconversion (Review of principal metabolic 
pathways), 2:45223 
CHEMICAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 
Republic), 2:46211 (BMFT-FB-T-76-73) 
CHEMICAL INDUSTRY/HEALTH HAZARDS 
Air pollution around the Keihin heavy chemical industrial zone, 
and living environment and health injury in the inhabitants 
therein, 2:46239 
‘ects of chemical kinetics and starting material regeneration on 
_ ed of an iodine laser amplifier, 2:47001 (SAND-77- 
CHEMICAL LASERS/PERFORMANCE 
Evaluation of flashlamp reflectors for the atomic iodine 
photodissociation laser, 2:46093 
CHEMICAL LASERS/WINDOWS 
Aerodynamic window for chemical laser (Patent), 2:46090 
CHEMICAL REACTIONS 
See also DESULFURIZATION 
HYDROGENATION 
PHOTOSYNTHESIS 
Note on the qualitative theory of lumped parameter systems, 
2:46914 
CHEMICAL REACTIONS/RESEARCH PROGRAMS 
Energy and chemical change. Final report 1 Jun 74-31 Oct 76 
(Dept. of Chemistry, Univ. of Texas, Austin), 2:46785 (AD-A- 
035695) 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
Computer modeling of coal gasification reactors. Quarterly 
technical progress report, June 1, 1976-September 30, 1976, 
2:44729 (FE- 1770-19) 
CHEMICAL REACTORS/FERFORMANCE 
Study of an adiabatic parallel plate methanation reactor (7 refs), 
2:44747 


vf 
See also PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
CHEMISTRY/MANUALS 
Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG-18) 
CHEST/SCINTISCANNING 
Radionuclide assessment of LeVeen shunt patency (/sup 99m/Tc 
tracer technique), 2:46502 
CHI-2800 RESONANCES/DECAY 
New particle production from DASP at DORIS (Angular 
distributions), 2:46801 (SLAC-198) 
CHI-3410 RESONANCES/DECAY 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
CHI-3410 RESONANCES/MASS SPECTRA 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 


MI transitions in a quark loop model (Cascade process), 2:46831 
(ORO-3992-299) 
-3500 RESONANCES/DECAY 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
CHI-3500 RESONANCES/MASS SPECTRA 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
CHI-3550 RESONANCES/DECAY 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
CHI-3550 RESONANCES/MASS SPECTRA 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
CHICKENS/BEHAVIOR 
— of extremely low frequency electric and mamete' fields 
pon growth development and behavior in domestic birds. 
Phase II (modulated wave). Final report, 15 Sep 1971-30 Apr 
1976, 2:46692 (AD-A-034526) 
CHINA/COAL MINES 
Renovating hundred year old mines, 2:44861 
CHINA/LNG PLANTS 
China plans to build liquefied natural om ries its, 2:45022 
CHIRAL SYMMETRY/A1-1070 RESO 


Does it matter that the A; does not exist, 2:46834 
CHLAMYDOMONAS/PHOTOSYNTHESIS 
Photosynthesis in the snow: the alga Chlamydomonas nivalis 
(Chlorophyceae), 2:46590 
RAMINE-B 


See CHLORAMINES 


CHLO 


IRAMINES/TOXICITY 
lobster Homarus americanus, 


CHLOR: CHLORAMINES 
CHLORIDES/ION SELECTIVE ELECTRODE ANALYSIS 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
RINATED — iC HYDROCARBONS/ 


(OTOCHEMISTR 
reactions induced by 
ee rt, 2:46015 (MIT-2793-7) 
CHLORINA D ALIPHATIC HYDROCARBONS/ 
olecular Rydberg transitions: lowest-energy Rydberg 
X = Cl, Br, and I, 
CHLORINE/CHEMICAL REACTION KINETICS 
Monte Carlo quasi-classical trajectory study of Cl + HBr. Effect 
pe a it vibration on reaction rate and product energy, 
CHLORINE/TOXICITY 
Combined toxicity of free chlorine, chloramine, and temperature 
= 1 larvae of the American lobster Homarus americanus, 


CHLORINE ISOTOPES/LASER ISOTOPE SEPARATION 
Laser ae cae by selective excited state photochemistry. 
Annual Sey tf March 31, 1976-February 28, 1977, 
2:46010 (COO-27 
CHLOROPLASTS 
Influence of pH upon the Warburg effect in isolated intact spinach 
chloroplasts. I. Carbon dioxide photoassimilation and glycolate 
synthesis, 2:46411 
CHLOROPLASTS/CHEMICAL REACTIONS 
Reaction kinetics for positive charge accumulation on the water 
side of chloroplast photosystem II, 2:46391 
CHOLECALCIFEROL/BIOSYNTHESIS 
Synthesis of [6-*H]-1a-hydroxyvitamin Ds and its 
vivo to [*H]-1,25-dihydroxyvitamin Ds 2:46381 
CHOLECALCIFEROL/CHROMATOGRAP: 
Determination of 25-hydroxyvitamin D2 and 
Ds ptr human plasma using high-pressure liquid chromatography, 
2:46422 


CHOLECALCIFEROL/METABOLISM 
Determination of stereochemical configuration of the 24-hydroxyl 
group of 24,25-dihydroxyvitamin Ds and its biological 
importance (Rats), 2:46454 
Influence of dietary calcium and phosphorus on intestinal calcium 
transport in rats given vitamin D metabolites, 2:46453 
Synthesis of [6-*H]-1a-hydroxyvitamin Ds and its metabolism 
vivo to [*H]-1,25-dihydroxyvitamin Ds (Rats), 2:46381 
CHOLECALCIFEROL/STEREOCHEMISTRY 
tion of stereochemical configuration of the 24-hydroxyl 
group of 24,25-dihydroxyvitamin Ds and its biological 
importance (Rats), 2:46454 
CHOLINE/UPTAKE 
Interactions of lead and calcium on the synaptosomal uptake of 
dopamine and choline, 2:46405 
CHROMATIN/MOLECULAR STRUCTURE 
Internal and higher-order structure of chromatin nu bodies, 
2:46370 (CONF-770308-1) 
CHROMIUM/BIOLOGICAL ACCUMULATION 
Zinc, no, Conyes, cadmium, and chromium in polished and unpolished 
2:46622 
CHROMIUM/BIOLOGICAL EFFECTS 
Plant ecology, 2:46285 (UCLA-12-1082) 
Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 
CHROMIUM/CHEMICAL ANALYSIS 
Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG-18) 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Analysis for chromium traces in the aquatic ecosystem. II. A study 
of Cr(III) and Cr(VI) in the Susquehanna River Basin of New 
York and 2:46316 
CHROMIUM/TOXI 
Plant ecology, 2: remy 285 (UCLA- 12-1082) 
CHRO!) ALLOYS 
See also HASTELLOY X 
INCONEL ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
CHROMIUM ALLOYS/CORROSION 
Mechanical properties and microstructural 


alloys (14 to 20% 
and Ti additions), 2:45897 YLBL-6234) 


77S CHROMIUM ALLOYS/CORROSION 
(UH-511-227-77) 
CHI-3455 RESONANCES/DECAY 
to T, 


CHROMIUM ALLOYS/MATERIALS RECOVERY 


CHROMIUM ALLOYS/MATERIALS RECOVERY 
Arc furnace recycling of chromium-nickel from stainless steel 
wastes, 2:45827 (BM-RI-8218) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
CHROMIUM ALLOYS/PROTECTIVE COATINGS 
Refinement of promising coating compositions for directionally 
cast eutectics (Ni-19.7Nb-6Cr-2.5Al), 2:45915 (N-77-11154) 
CHROMIUM ALLOYS/STANDARDS 
Nickel-molybdenum-chromium alloy rod and bar (ASME SB-336 
with additional requirements), 2:45901 (RDT-M-7-11T(4-76)) 
CHROMIUM COMPLEXES/BINDING ENERGY 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbony! complexes, 2:46007 
CHROMIUM COMPLEXES/CONFIGURATION 


CTION 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
CHROMIUM SULFIDES/CRYSTAL GROWTH 
of spinels for optical isolation at 10.6 
pm. Progress report, November 1, 1976-January 31, 1977, 
2:45947 (COO-4056-2) 
CHROMIUM SULFIDES/OPTICAL PROPERTIES 
Development of cme sane spinels for optical isolation at 10.6 
pm. Progress report, November 1, 1976-January 31, 1977, 
2:45947 (COO-4056-2) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Steam side superheater corrosion under heat transfer (subtask L) 
(21/4 Cr-1 Mo), 2:45914 (GEAP-14029-10) 
CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 
Carbon transfer behavior of materials for LMFBR’s steam- 
generator in flowing sodium, 2:45457 
Decarburization kinetics of steam generator materials (subtask I) 
(21/4 Cr-1 Mo), 2:45894 (GEAP-14029-10) 
Intermediate System Mockup Loop (subtask D) (21/4 Cr-1 Mo), 
2:45893 (GEA P-14029-10) 
Mechanical properties of decarburized 2-'/,4Cr-1Mo steel in 
sodium (subtask A), 2:45895 (GEAP-14029-10) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Some correlations of high- and low-cycle fatigue data for 2 1/4 
Cr-1 Mo steel in the annealed, and normalized and tempered 
conditions, 2:45889 (BNL-NUREG-50610) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Fracture toughness of LMFBR steam generator materials (subtask 
G) (21/4 Cr-1 Mo), 2:45892 (GEAP-14029-10) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
2-1/4-percent-chromium, |-percent-molybdenum alloy steel plates 
(ASME SA-387 with additional requirements), 2:45899 (RDT 
M-5-22T(4-76)) 
Mechanical properties of decarburized 2-'/,4Cr-1Mo steel in 
sodium (subtask A), 2:45895 (GEAP-14029-10) 
Steam generator materials engineering tenth quarterly 
October-December 1976, 2:45890 (GEAP-14029-10) 
CHROMIUM-MOLYBDENUM STEELS/STANDARDS 
2-1/4-percent-chromium, 1-percent-molybdenum alloy steel plates 
(ASME SA-387 with additional requirements), 2:45899 (RDT- 
M-5-22T(4-76)) 
CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
Agglomerated nuclei in ultrasonicated Vicia faba roots: a partial 
— of their derivation (Tritium tracer techniques), 
New type of inversion of a human Y chromosome, 2:46439 
Nonrandom chromosomal changes in human malignant cells, 
2:46423 (CONF-770308-2) 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Chromosome aberrations induced in Syrian hamster lung cells by 
inhaled **°PuOQ2-ZrOz particles, 2:46578 
CHROMOSOME BREAKAGE 
Nonrandom chromosomal changes in human malignant cells, 
2:46423 (CONF-770308-2) 
CISTRONS 
See GENES 
CLAMS 
See MOLLUSCS 
CLEAN COKE PROCESS/ECONOMICS 
Coal conversion and utilization-liquefaction: Clean Coke Process 
(PDU-stage). Technical Evaluation Services Research and 
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7 ea Report No. 82, interim report No. 7, 2:44749 (FE- 


CLEAN COKE PROCESS/EVALUATION 
Coal conversion and utilization-liquefaction: Clean Coke Process 
(PDU-stage). Technical Evaluation Services Research and 
ome Report No. 82, interim report No. 7, 2:44749 (FE- 
CLEAN COKE PROCESS/RECOMMENDATIONS 
Coal conversion and utilization-liquefaction: Clean Coke Process 
DU-stage). Technical Evaluation Services Research and 
a a Report No. 82, interim report No. 7, 2:44749 (FE- 
Sol study, 2:45268 (CONF-7504120-) 
ar energy conservation case 
CLINCH RIVER/RADIATION MONITORING 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
ICH RIVER BREEDER REACTOR/REACTOR 
SIMULATORS 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED PLASMA DEVICES 
See also TOKAMAK DEVICES 
CLOSED PLASMA DEVICES/MAGNETIC COMPRESSION 


Magnetic compression of ion rings, 2:46934 
CLOSTRIDIUM ERATURE EFFECTS 


Influence of postirradiation incubation temperature on recovery of 
radiation-injured Clostridium botulinum 62A spores, 2:46511 


Rotating plug system on a nuclear reactor vessel (LMFBR; 
Patent), 2:45456 
CLOSURES/STRUCTURAL MODELS 
Smearing in an axisymmetric finite element structural analysis 
=—- to the GCFR steam generator cavity closure plug, 


4547 
CLOTHES DRYERS/ENERGY EFFICIENCY 
Appliance efficiency program: water heaters, clothes washers, 
clothes dryers (For standards development in California), 
2:45779 (NP-21883) 
WASHERS/ENERGY EFFICIENCY 
Appliance efficiency program: water heaters, clothes washers, 
clothes dryers (For standards development in California), 
2:45779 (NP-21883) 
IG/HEAT TRANSFER 
Prediction of thermal insulation values of garments from the 
ne data of their fabrics, 2:45788 


See also BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
Why an energy policy for German coal. Long term needs: 
shortsighted obstruction, 2:44904 
COAL/AVAILABILITY 
Synthetic liquid fuels development: assessment of critical factors. 
Volume I. Summary 76-129/1. SRI Project EGU-3505, 2:45720 
(ERDA-76-129/1) 
COAL/CAKING POWER 
Blends with higher perio of poor-caking coals, 2:44712 
COAL/CARBONIZATION 
— monitoring of temperature variations in the coke cake, 
Benzene hydrocarbon recovery in a scrubber with plane-parallel 
packing (13 refs.), 2:44763 
Carbonization plant progress control system, 2:44711 


2:4471 
progress report, March 1977, 2:44739 


Coal Techno! 
(ORNL/TM-5883) 
een for thermal charge preparation in fluidized beds, 
Heat consumption in carbonization, 2:44715 
Technical pi and increased effectiveness in carbonization 
plants, 2:44710 
COAL/CARCINOGENS 
Fractionation of synthetic crude oils from coal for biological 
testing, 2:46611 


Combustion handbook for Canadian fuels. Volume 3. Coal. Part 1 
(Data for 64 different Canadian coals), 2:44765 


78S 
CLOSURES 
Determination of theoretical cleanability indices for coal slurry (3 
references), 2:44883 
COAL/CHEMICAL COMPOSITION 
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Combustion handbook for Canadian fuels. Volume 3. Coal. Part 2 
(29 coals imported from USA), 2:44766 

Material balance in coal. I. Material balance and oxy, 
stoichiometry of six coals from the Wyodak Bed, 

County, Wyoming, 2:44764 (COO-2898-8) 

Quarterly technical p a No. 8, 1 October 1976-31 
December 1976, 2: "4872 (FE-1767-T8) 

Solvent Refined Coal (SRC) process. Annual report, 1976, 2:44758 


(FE-496-131) 
tem forevalaing coking co 
utomatic system for evaluatin i 2:44775 
COAL/COKING 
Blends with higher rtions of poor: coals, 2:44712 
Hydraulic conditions in the heating es of underjet 
batteries heated on coke-oven gas, 2:44716 
Practical experience of a new charge preparation scheme (6 
references), 2:44705 
h and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
rt, September-November 1976 (Coal-petroleum 
ies), 2:44751 (FE-1800-9) 


COAL/COMBUSTION 
pulverized coal flames. Final report, 


Nitric oxide formation in 
2:44895 (PB-263277) 

Use of liquid heat carriers to upgrade fuels and to prepare them 
for combustion (Recirculating molten metals ee. 
— or gasify fuel, to preheat, deash, and ), 

COAL/COMBUSTION PROPERTIES 

Coal-in-oil: a substitute for boiler fuel (8 refs), 2:44896 

Combustion handbook for Canadian fuels. Volume 3. Coal. Part 1 
(Data for 64 different Canadian coals), 2:44765 

Combustion handbook for Canadian fuels. Volume 3. Coal. Part 2 
(29 coals imported from USA), 2:44766 

COAL/COMM ON 

Characterization of the chemical comminution of coal. Interim 

report, October-December 1976, 2:44875 (FE-2520-1) 
COAL/CONSUMPTION RATES 
System dynamics model of national energy usage, 2:45692 
‘SAND. 76-0415) 
COAL/COST 
Coal price formation: principles and practice, 2:44903 
COAL/DEASHING 
Feasibility study of pre-combustion coal cleaning 
comminution. Final report, 2:44718 (FE-1777-4) 
COAL/DEMAND FACTORS 
Coal price formation: principles and practice, 2:44903 
COAL/DESULFURIZATION 

Feasibility study of pre-combustion coal cleaning using 

comminution. Final report, 2:44718 (FE-1777-4) 
COAL/DRYING 

Effect of surfactants on the dewatering of fine coal (11 refs), 

2:44889 
COAL/FLOCCULATION 

a aspects of the centrifugal flocculation of coal slurries, 

2:44879 
COAL/FLOTATION 

Determination of theoretical cleanability indices for coal slurry (3 
references), 2:44883 

— a pneumatic-mechanical flotation machine for coal- 

jotation, 2:44886 
COAL/FLUIDIZED- BED COMBUSTION 

Coal combustion development aided by vibrating screener 
(Crushed coal mixed with crushed cerca 2:44899 

Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 

COAL/FORECASTING 

Our energy future. The role of research, development, and 
demonstration in reaching a national consensus on energy 
supply (Book), 2:45696 

AL/HYDROGENATION 

Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 

Phase equilibria in coal hydrogenation systems. Quarterly report, 
October-December 1976, 2:44722 (FE233-3) 

COAL/LEACHING 
“— _ leachate quantity and quality characteristics (7 refs), 
44821 


COAL/MEETINGS 

Shale oil, tar sands, and related fuel sources, 2:45035 
COAL/MOISTURE 

Moisture content and the abrasiveness of coal (7 refs), 2:44774 
COAL/OXIDATION 

Reactivity of coal and char--2. In oxygen-nitrogen atmosphere (15 

refs), 2:44745 

COAL/PHYSICAL PROPERTIES 

Moisture content and the abrasiveness of coal (7 refs), 2:44774 


COAL GAS/CALORIFIC VALUE 


estern eve t uarterl 
monitoring system: qi ly summary, 
echnology March 1977, 2:44739 
(ORNL/TM-5883) 
Use of liquid heat carriers to upgrade fuels and to prepare them 
for combustion (Recirculating molten metals or sla 
Poe ze or gasify fuel, to preheat, deash, and desuffurize), 


COAL/RADIATION SCATTERING ANALYSIS 
Instrument for monitoring the ash content of coal, 2:44776 
utomatic system for foe coking coals, 2:44775 
COAL/RESEARCH OGRAMS 
Fossil Energy ak Program of the Energy Research and 
Development Administration, FY 1978, 2:44698 (ERDA-77-33) 
researc: years’ experience, 2: 
COAL/REVIEWS 
Solid and gaseous fuels, 2:44777 
COAL/SORTING 
Benefits of differential aed supply for preliminary coal screening 
(3 references), 2:4488 
COAL/SPONTANEOUS: COMBUSTION 
been conditions for transition of self-heating to ignition, 


2:44 
COAL/STATISTICS 
Monthly energy review, 2:44976 (NTISUB/B-127-76/012 
Monthly energy review. Monthly repts, 2:44977 (NTIS 
COAL/STORAGE 

concept lesign, erly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) , 

Elimination of hanging and sticking in coal bunkers, 2:44878 

COAL/THERMODYNAMIC PROPERTIES 

Phase equilibria in coal hydrogenation systems. Quarterly report, 

October-December 1976, 2:44722 (FE-233-3) 
COAL/TRANSPORT 

A transportation model for the United States coal industry. 
Agricultural economics research report, 2:45710 (PB-260367) 

Coal conversion interface and 

conceptual design, Phase I. Quarterly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 

Coal transportation capability of the existing rail and barge 
network, 1985 and beyond. Final report, 2:44876 (PB-260597) 

Economic aspects of application of solids-water transportation for 
coal (6 refs), 2:44888 

Economics of ‘large-scale surface coal mining using simulation 
modes. Final report, volume 10. User's manual for area dragline 
macromodel, 2:44838 (FE-1520-110) 

Economics of large-scale surface coal mining simulation 
modes. Final report, volume 11. User's manual for area shovel 
truck macromodel, 2:44839 (FE-1520-111) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User's manual for contour 
stripping with draglines macromodel, 2:44840 (FE-1520-112) 

Economics of large-scale surface coal mining using simulation — 
modes. Final report, volume 16. User’s manual for nonstri 
mining function micromodels, 2:44844 (FE-1520-116) 

Impacts of synthetic liquid fuel development: assessment of critical 
actors. Volume II. Analysis 76-129/2. SRI Project EGU-3505, 
2:45721 (ERDA-76-129/2) 

Water transportation requirements for coal movement in the 
1980's. Final report, Apr 1975-Apr 1976, 2:44877 (PB-263368) 

COAL/USES 
Coal: the swing fuel (Review of policy aspects of direct- 
combustion and conversion uses), 2:45711 
COAL/WASHING 
Granulometric monitoring of vacuum-filter input streams, 2:44887 
COAL DEPOSITS/MAPS 
Energy resources map of Utah, 2:46710 
COAL DEPOSITS/NOVA SCOTIA 
ee of Nova Scotia coal in a time of high-priced energy, 


2:44 
COAL FINES/EXPLOSIONS 
Increasing safety of pulverizing and p.f. burning equipment of 
wer 2:45361 
COAL FINES/IGNITI 
Ignitions in mixtures of # dust, air, and methane from abrasive 
impacts of hard minerals with pneumatic pipeline steel. Report 
of investigations 1976, 2:44907 (PB-263565) 
COAL FINES/PNEUMATIC TRANSPORT 
Ignitions in mixtures of coal dust, air, and methane from abrasive 
impacts of hard minerals with pneumatic pipeline steel. Report 
of investigations 1976, 2:44907 (PB-263565) 
COAL GAS/CALORIFIC VALUE 
ee oy for thermal charge preparation in fluidized beds, 
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COAL GAS/CHROMATOGRAPHY 


Heat consumption in carbonization, 2:44715 
COAL GAS/ OMATOGRAPHY 
Naphthalene determinations in raw and return coke-oven gas by 
gas-liquid chopmemeepty (6 references), 2:44772 
COAL GAS/SCRUB 
Benzene hydrocarbon recovery in a scrubber with plane-parallel 


packing (13 refs. 44763 
COAL GASIFICATI 


See also BI- GAs PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COALCON PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
SYNTHANE PROCESS 
Process for converting naturally occurring hydrocarbon fuels into 
gaseous products by an arc heater (Patent), 2:44748 
Use of liquid heat carriers to upgrade fuels and to prepare them 
for combustion (Recirculating molten or 
pre or gasify fuel, to preheat, deash, and furize), 


COAL GASIFICATION/AIR POLLUTION 
Initial environmental test plan for source assessment of coal 
OT al Final report, Jun 1973-Dec 1974, 2:44740 (PB- 


COAL GASIFICATION/BY-PRODUCTS 
Iron from coal minerals (31 refs), 2:44746 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Reactivity of coal and char--1. In carbon dioxide atmosphere (26 
refs), 2:44744 
— of and char--2. In oxygen-nitrogen atmosphere (15 
COAL ASIFICATION/COMPARATIVE EVALUATIONS 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
COAL GASIFICATION/ENTRAINMENT 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress ‘Her No. 8, 1 October 1976-31 
December 1976, 2:44728 (FE-1767-T8) 
COAL GASIFICATION/ENVIRONMENTAL IMPACTS 


Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 
COAL GASIFICATION/FLOWSHEETS 


Coal conversion technologies (Brief overview of most promising 
technologies), 2:44737 (NP-22019) 
COAL GASIFICATION/FUEL FEEDING —. 
Mixing and gasification of coal in entrained flow sys' 
Quarterly technical progress report No. 8, 1 October ber 1976-31 
December 1976, 2:44728 (FE-1767-T8) 
COAL GASIFICATION/IN-SITU GASIFICATION 
Stress state determinations in West Virginia and Kentucky, 
Pricetown site (ERTS/LANDSAT imagery of Princetown area 
of West Virginia), 2:46706 (TID-27604) 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 8, 1 October 1976-31 
December 1976, 2:44728 (FE-1767-T8) 
COAL GASIFICATION/PILOT PLANTS 
Initial environmental test plan for source assessment 0 
Final report, Jun 1973-Dec 1974, 2: 
1 
COAL GASIFICATION/RESEARCH PROGRAMS 
Study e an adiabatic parallel plate methanation reactor (7 refs), 
2:4474 
COAL GASIFICATION PLANTS/DESIGN 
Evaluation contractor for joint ERDA-A.G.A. coal gasification 
program. Quarterly technical progress report, October- 
December 1976, 2:44733 (FE-2240-63) 
COAL GASIFICATION PLANTS/EQUIPMENT 
Effect of hydrothermal environments on the erosion of castable 
refractories (15 refs), 2:44735 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Development of a continuous dry coal screw feeder, Phase II. 
Quarterly technical progress report, October 1, 1976-December 
31, 1976, 2:44874 (FE-1794-19) 
COAL GASIFICATION PLANTS/HEALTH HAZARDS 
Carbonyl] formation in coal gasification plants. Interim report. 
Series No. V: A-1, 2:44732 (FE-2240-16) 
COAL GASIFICATION PLANTS/MA 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 
COAL GASIFICATION PLANTS/MATHEMATICAL MODELS 
Computer modeling of coal gasification reactors. Quarterly 
technical progress report, June 1, 1976-September 30, 1976, 
2:44729 (FE-1770-19) 
COAL GASIFICATION PLANTS/PLANNING 
concep’ tec: progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 
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COAL GASIFICATION PLANTS/TEST FACILITIES 
itical component test facility advance planning for test modules, 
2:44738 (ORNL/ENG/TM-6) 
COAL INDUSTRY/ECONOMIC POLICY 
Elaboration of an annual plan for the coal industry in conditions of 
an automated system calculations, 2:44901 
COAL INDUSTRY/ECONOMI 
Illinois site for Coalcon Clean Boiler Fuels project, 2:44826 (NP- 


industry (13 refs), 2:44905 
ONMENTAL 


Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 
Republic), 2:46211 (BMFT-FB-T-76-73) 

COAL INDUSTRY/ENVIRONMENTAL IMPACTS 

Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 

COAL INDUSTRY/GOVERNMENT POLICIES 

Effluent guidelines: government and industry or government 
versus industry, 2:44912 

—— labor policy in the German coal mining industry, 

COAL INDUSTRY/LAND LEASING 

Overview of the energy minerals activity recommendation system 

for federal coal leasing, 2:44911 
COAL INDUSTRY/LEGISLATION 
Illinois site for Coalcon Clean Boiler Fuels project, 2:44826 (NP- 


22001) 
COAL INDUSTRY/MANAGEMENT 
Elaboration of an annual i for the coal industry in conditions of 
an automated system calculations, 2:44901 
COAL INDUSTRY/P 
Elaboration of an annual ~ icaaiee the coal industry in conditions of 
an automated system of planning calculations, 2:44901 
COAL INDUSTRY/REGULATIONS 
Coal: the swing fuel (Review of policy of direct- 
combustion and conversion uses), 2:45711 
Effluent guidelines: government and industry or government 
versus industry, 2:44912 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
ey labor policy in the German coal mining industry, 
:4491 
COAL INDUSTRY/TAXES 
Sulfur emissions taxes and coal resources, 2:45712 
COAL LIQUEFACTION 
See also CSF PROCESS 
SYNTHOIL PROCESS 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
COAL LIQUEFACTION/EFFICIENCY 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly 
November 1, 1976-January 31, 1977, 2:44750 (FE-1754-6) 
COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 
Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 
COAL LIQUEFACTION/FLOWSHEETS 
Coal conversion technologies (Brief overview of most promising 
technologies), 2:44737 (NP-22019) 
COAL LIQUEFACTION/ORGANIC SOLVENTS 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
COAL LIQUEFACTION PLANTS/AIR POLLUTION CONTROL 
Im of synthetic liquid fuel development: assessment of critical 
actors. Volume II. Analysis 76-129/2. SRI Project EGU-3505, 
2:45721 (ERDA-76-129/2) 
COAL LIQUEFACTION PLANTS/PLANNING 
Coal mine-coal conversion plant interface evaluation and 
conceptual design, Phase I. Quarterly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 
COAL LIQUEFACTION PLANTS/TEST FACILITIES 
Critica! component test facility advance planning for test modules, 
2:44738 (ORNL/ENG/TM-6) 
COAL LIQUIDS/BIOLOGICAL EFFECTS 
Fractionation of synthetic crude oils from coal for biological 
testing, 2:44755 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Characterization of synthetic —_ fuels, 2:45075 
COAL LIQUIDS/FRACTIONATION 
Characterization of the heterocyclic components 
liquefaction Part I. Nitrogen 
(PERC/RI-77/7) 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly 
November 1, 1976-January 31, 1977, 2:44750 (FE-1754-6) 
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Fractionation of synthetic crude oils from coal for biological 
testing, 2:44755 
COAL LIQUIDS/HYDROGENATION 
Catalytic hydro — of coal-derived li 
December 1976-February 1977, 2:44723 
COAL LIQUIDS/NUCLEAR MAGNETIC 
perimental study of an extractive ae process to — 
low-sulfur liquid fuels from bituminous coal SEIT y report, 
November 1, 1976-Jan 31, 1977, 2:44750 1754-6) 
COAL LIQUIDS/REFININ 
Method for u in p— be oils (Patent), 2:45062 
COAL LIQUI /THERMOD DYNAMIC PROPERTIES 
Phase equilibria in coal 7 genation systems. Quarterly report, 
1976, 2:44722 (FE-233-3) 


AL 
Renovating hundred year old mines, 2:44861 
COAL MINES/ACID MINE DRAINAGE 
Alumina-lime-soda process ong ~ recovering potable 
water from acid mine drainage, 2: 
Combination limestone-lime pm te a acid mine drainage (6 
refs), 2:44783 
Intergovernmental projec ype ogee environmental quality in an 
area of abandoned ~~ (7 refs), 2:44812 
Surface mine water quality control in the Eastern Kentucky coal 
fields. a manual. Research and demonstration of 
improved surface mining techniques for the Eastern Kentucky 
coal fields, 2:44847 (PB.262578) 
COAL MINES/CORROSION 
Corrosivity of underground mine 
review and preliminary study (64 refs 
COAL MINES, IGN 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area stri on with d: — 
using four corners region test case, 2:44831 (FE 1520-1 3) 
COAL MINES/FIRE 
——_ conditions for transition of self-heating to ignition, 
:4490 
COAL MINES/FIRE PREVENTION 
—— conditions for transition of self-heating to ignition, 
2:44 
COAL MINES/FLOORS 
Productivity in Illinois Coal Mines. I, 2:44871 
COAL MINES/GROUND SUBSIDENCE 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado fd a 2:44852 
COAL MINES/LAND RECLAMATI 
Intergovernmental project to im ~ quality in an 
area of abandoned mines refs 2:44812 
COAL MINES/MINING 
Roof control is more at the mine face, 2:44866 
COAL MINES/PLANNIN 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 2. Area stripping with draglines 
using Illinois basin region test case, 2:44829 (FE-150-102) 
Economics of large-scale surface coal one using simulation 
modes. Final report, volume 4. Area stri i draglines 
using Fort Union region test case, 2:44832 1520-104) 
Economics of large-scale surface coal mining using simulation 
modes. Final volume 5. Area strippi draglines 
using Texas Gulf region test case, 2:44833 (FE-1520-105) 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 6. Contour stripping with draglines 
using Appalachia-Ohio region test case, 2:44834 (FE-1520-106) 
Economics of large-scale surface coal mining using simulation 
modes. Final rt, volume 8. Mountain top removal mining 
—_ Appalachia-West Virginia test case, 2:44836 (FE-1520- 


) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 9. Multiple di oe mining 
using Green River region test case, 2:4483 (F 1520-109) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 10. User’s manual for area dragline 
macromodel, 2:44838 (FE-1520-110) 

Economics of large-scale surface coal mining simulation 
modes. Final report, volume 11. User’s manual for area shovel 
truck macromodel, 2:44839 (FE-1520-111) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User’s manual for contour 
stripping with draglines macromodel, 2:44840 (FE-1520-112) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 14. User's manual for dragline 
stripping micromodels, 2:44842 (FE-1520-114) 

Economics of large-scale surface coal mining simulation 
modes. Final report, volume 15. User's manual for shovel truck 
mining micromodels, 2:44843 (FE-1520-115) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 7. Area stripping with shovels and 
on” using Powder River region test case, 2:44835 (FE-1520- 
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COAL MINES/PRODUCTIVITY 
Productivity in Illinois Coal Mines. I, 2:44871 
South African Longwall Face Yields 7,000 tons per day in three 
estern eve it 
2:44845 (FEA/B-77/136) . 
estern evelopment monitoring system: quarterly summary, 
2:44845 (FEA/B-77/136) 
COAL MINES/ROCK MECHANICS 
Further development of operational measures of rock 
prevention at ‘Sachsen’ coal mine (7 refs), 2:44867 
COAL MINES/ROOFS 
Productivity in Illinois Coal Mines. I, 2:44871 
Roof control is more than just protection at the mine face, 2:44866 
COAL MINES/SAFETY ENGINEERING 
Further development of operational measures of rock bumps 
revention at ‘Sachsen’ coal mine (7 refs), 2:44867 
tly safe mining systems (conventional). Phase III. Volume 
ane Interim technical report, 1976, 2:44848 (PB- 
Inherently safe mining systems (conventional). Phase III. Volume 
II. Appendixes. Interim technical report, 2:44849 (PB-263337) 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado (16 refs), 2:44852 
COAL MINES/STATISTICS 
Methane emission in coal mining of the Federal Republic of 
Germany in 1975 (8 refs), 2:44909 
COAL MINES/STRESS ANALYSIS 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado (16 refs), 2:44852 
COAL MINES/VENTILATION 
Methane emission in coal mining of the Federal Republic of 
Germany in 1975 (8 refs), 2:44909 
COAL MINES/WASTE DISPOSAL 
Roof control is more than just protection at the mine face, 2:44866 
COAL MINES/WATER REMOVAL 
Problems of soil mechanics and drainage in open cast mining (12 
refs), 2:44864 
COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
Function of Nova Scotia coal in a time of high-priced energy, 


2:44902 
COAL MINING/ACID MINE DRAINAGE 
Effects of coal strip mining of stream water quality: preliminary 
results (7 refs), 2:44823 
Evaluation of the environmental effectiveness of close down 
procedures: eastern underground coal mines, 2:44818 
COAL MINING/ENVIRONMENTAL IMPACTS 
Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 
Management considerations in the preparation of environmental 
assessments for the mining of western coal (16 refs), 2:44798 
COAL MINING/FORECASTING 
Production begins at West Cliff Colliery in New South Wales, 
2:44868 
COAL MINING/GOVERNMENT POLICIES 
Effluent guidelines: government and industry or government 
versus industry, 2:44912 
Management considerations in the preparation of environmental 
assessments for the mining of western coal (16 refs), 2:44798 
COAL MINING/MINERAL WASTES 
Environmental contamination from trace elements in coal 
preparation wastes: a literature review and assessment, 2:44792 
(LA-6600-MS) 
COAL MINING/MINING EQUIPMENT 
Inherently safe mining systems (conventional). Phase III. Volume 
1 — Interim technical report, 1976, 2:44848 (PB- 
263336) 
Inherently safe mining systems (conventional). Phase III. Volume 
II. Appendixes. Interim technical report, 2:44849 (PB-263337) 
Optimizing model to match mining equipment sets (13 refs), 


2:44853 
COAL MINING/NOISE POLLUTION ABA 
Blast noise and vibration regulations and research, 2:44855 
COAL MINING/PLANNING 
Coal for the future: orn with plan for coal and prospects to 
the year 2000, 2:457 
Coal mine-coal conversion. plant interface evaluation and 
conceptual design, Phase I. Quarterly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 
COAL MINING/REGULATIONS 
Effluent guidelines: government and industry or government 
versus industry, 2:44912 
COAL MINING/RESEARCH PROGRAMS 
Report for 1975 of the National Institute of Extractive Industries, 
:44742 (ERDA-tr-235) 


COAL MINING/ROTARY DRILLING 


COAL MINING/ROTARY DRILLING 
Review “| reverse circulation big hole drilling methods (11 refs.), 
2:44: 


14486 
COAL MINING/SOIL MECHANICS 
Problems of soil mechanics and drainage in open cast mining (12 
refs), 2:44864 
COAL PREPARATION 
Coal mine-coal conversion plant interface evaluation and 
conceptual design, Phase I. Quarterly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 
Development of the magnetic drum separator performance line (3 
refs), 2:44721 
Mastering a new coal-cleaning technique, 2:44880 
COAL PREPARATION/COMPARA EVALUATIONS 
Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Final report, 2:44718 (FE-1777-4) 
COAL PREPARATION/ECONOMICS 
Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Final report, 2:44718 (FE-1777-4) 
COAL PREPARATION/FLUIDIZED BED 
Conditions for thermal charge preparation in fluidized beds, 
2:44713 
COAL PREPARATION/MINERAL WASTES 
Environmental contamination from trace elements in coal 
preparation wastes: a literature review and assessment, 2:44792 
(LA-6600-MS) 
COAL PREPARATION PLANTS/CYCLONE SEPARATORS 
Coal preparation plant achieves precise separation under difficult 
conditions, 2:44891 
Commercial trials of a battery dust-catcher, 2:44881 
COAL PREPARATION PLANTS/ECONOMICS 
Effectiveness of alternative cleaning schemes for Karaganda coals, 


2:44884 
COAL PREPARATION PLANTS/FLOWSHEETS 
Coal preparation —_ achieves precise separation under difficult 
conditions, 2:44891 
COAL PREPARATION PLANTS/MODIFICATIONS 
Classification of washery water at a coal-cleaning plant, 2:44885 
COAL PREPARATION PLANTS/WASTE DIS. AL 
Thickener with cake consolidation as an object for automatic 
control (4 references), 2:44788 
COAL TAR/DEASHING 
Cleaning coal tar by vibrating-screen filtration, surfactant 
treatment, and short-term clarification, 2:44768 
COAL TAR/PRODUCTION 
State and —— trends in coal tar processing (11 refs), 
2:44701 


COAL TAR/WATER REMOVAL 
Cleaning coal tar by vibrating-screen filtration, surfactant 
treatment, and short-term clarification, 2:44768 
COALCON PROCESS/DEMONSTRATION PLANTS 
Coalcon Clean Boiler Fuels project, 2:44736 (NP-22015) 
Illinois site for Coalcon Clean Boiler Fuels project, 2:44826 (NP- 


22001) 
COALCON PROCESS/ENVIRONMENTAL IMPACTS 
Coalcon Clean Boiler Fuels project, 2:44736 (NP-22015) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/AIR HEATERS 
Preliminary design of a single air heater segment suitable for a 
coal-fired open-cycle MHD system. Third quarter report, July 
1975-September 1975, 2:45738 (FE-1537-10) 
COASTAL REGIONS/AIR POLLUTION 
Atmospheric dispersion characteristics in coastal environments. 
Technical report, 2:46209 (AD-A-033505) 
COASTAL REGIONS/METEOROLOGY 
Experimental data from coastal diffusion tests (Smoke diffusion 
over coastal waters), 2:46203 (BNL-21998) 
COASTAL WATERS 
Coastal water protection, 2:46320 
COASTAL WATERS/HYDRODYNAMICS 
Continental shelf processes affecting the oceanography of the 
South Atlantic Bight. Progress report, 2:46724 (SRO-902-2) 
Mathematical model of nutrient distribution in coastal waters, 
2:46726 (SRO-902-4) 
Onslow Bay physical/dynamical experiments, Summer-Fall, 1975. 
Data report (Continental shelf processes affecting the 
retained of the South Atlantic Bight), 2:46725 (SRO-902- 


COASTAL WATERS/MINERAL CYCLING 
Continental shelf processes affecting the oceanography of the 
South Atlantic Bight. Progress report, 2:46724 (SRO-902-2) 
COASTAL WATERS/NUTRIENTS 
Continental shelf processes affecting the oceanography of the 
South Atlantic Bight. Progress report, 2:46724 (SRO-902-2) 
COATINGS/INSPECTION 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
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COATINGS/PHYSICAL PROPERTIES 

Material and processing comparisons of four conformal coatings. 

Final report, 2:45945 (BDX-613-1496(Rev.)) 
COBALT/BIOLOGICAL EFFECTS 

Plant ecology, 2:46285 (UCLA-12-1082) 

Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 

COBALT/CATALYTIC EFFECTS 

Catalysis of carbon monoxide and carbon dioxide methanation by 

CeAk, CeCoz, CeNiz, Co, and Ni (100-800°C), 2:45219 
COBALT 54/BETA-PLUS DECAY 

Super-allowed Fermi B decay: The lifetimes of *Al/sup m/, **V, 

and **Co, 2:46851 
COBALT 59/ENERGY LEVELS 

Neutron capture cross section of cobalt-59 in the energy range 2.5 

to 1000 keV, 2:46853 
COBALT 59 TARGET/NEUTRON REACTIONS 
Neutron capture cross section of cobalt-59 in the energy range 2.5 
to 1000 keV, 2:46853 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
HASTELLOY X 
COBALT ALLOYS/CATALYTIC EFFECTS 

Catalysis of carbon monoxide and carbon dioxide methanation by 

CeAlk, CeCoz, CeNiz, Co, and Ni (100-800°C), 2:45219 
COBALT ALLOYS/HYDRIDATION 

Investigations of intermetallic alloy hydridng mechanism. First 
annual progress report, 2:45917 (ORO-5246-1) 

COBALT BASE ALLOYS/CRYSTAL STRUCTURE 

Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 

COBALT BASE ALLOYS/CRYSTAL-PHASE 

TRANSFORMATIONS 

Lattice dynamics of face-centered-cubic Coo/sub ./92Feo/sub ./os, 
2:45885 

COBALT BASE ALLOYS/MAGNETIC PROPERTIES 

Magnetization, magnetocrystalline anisotropy and 
magnetostriction in some rare-earth-cobalt compounds, ReCO;z7. 
Technical report, 2:45906 (AD-A-034681) 

COBALT BASE ALLOYS/MAGNETOSTRICTION 

Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 

COBALT COMPOUNDS/ION SCATTERING ANALYSIS 

Ion backscattering studies of Synthoil catalyst materials (2 MeV 

*He* ions), 2:44754 (SAND-77-0479) 
COBALT IONS/BIOLOGICAL EFFECTS 

— of ethylene production by cobaltous ion (Beans, apples), 

2: 


COBALT OXIDES/CATALYTIC EFFECTS 
Decomposition of hydrogen peroxide on carbon black promoted 
by various metal cobaltites, 2:45228 
COBALT SULFIDES/CRYSTAL GROWTH 
Development of ferromagnetic spinels for optical isolation at 10.6 
pm. Progress report, November 1, 1976-January 31, 1977, 
2:45947 (COO-4056-2) 
CODLING MOTH/MATING 
— — field-cage mating competitiveness of radiosterilized 
les, 2:46: 
CODLING MOTH/RADIOSTERILIZATION 
om moth: ee mating competitiveness of radiosterilized 
les, 2:46. 
CO-GENERATION 
Energy documents 12: report from the Research Commission 
the use of heat (Seven papers), 2:45637 (ERDA-tr-287) 
CO-GENERATION/FEASIBILITY STUDIES 
Total-energy cities in mild climates, 2:45642 
COKE/C. ATION 
Investigation and improvement of commercial pitch-coke 
calcining in a carbonization plant (4 references), 2:44708 
COKE/CHEMICAL COMPOSITION 
Improving the technological properties of pitch coke for 
electrodes, 2:44759 
Investigation and improvement of commercial pitch-coke 
calcining in a carbonization plant (4 references), 2:44708 
COKE/CHEMICAL PROPERTIES 
Coke quality requirements for giant blast furnaces, 2:44769 
COKE/DENSITY 
Improving the i properties of pitch coke for 
electrodes, 2:44 
COKE/ELECTRIC CONDUCTIVITY 
——_ for resistivity measurements on coke briquettes (6 refs.). 


Improving the technological properties of pitch coke for 
electrodes, 2:44759 

Investigation and improvement of commercial pitch-coke 
calcining in a carbonization plant (4 ar 2:44708 


OCT. 15, 1977 


COKE/MECHANICAL PROPERTIES 
Investigation and improvement of commercial pitch-coke 
a in a carbonization plant (4 references), 2:44708 
COKE/MOISTURE 
Economic effectiveness of lowering the moisture content of 
carbonization charge, 2:44704 
for giant blast furnaces, 2:44769 
aaa ne of temperature variations in the coke cake, 


2:44714 
Coke-oven ‘ormance on coarsened charge, 2:44706 
r thermal charge preparation in fluidized beds, 


Practical experience of a new charge preparation scheme (6 
references), 2:44705 
es = improvement trends in coal tar processing (11 refs), 
Technical pro and increased effectiveness in carbonization 
2:44710 
COKE/TEMPERATURE DISTRIBUTION 
—- monitoring of temperature variations in the coke cake, 
COKE/TRANSPORT 
Automatic emergency system for quenching coke on belt 
conveyors, 2:44 
COKE OVENS/BY-PRODUCTS 
Influence of the conditions in the sulfuric-acid washing of a crude- 
benzole fraction on the yield and composition of the still 
bottoms and the yield of acid sludge, 2:44761 
Trends in further specialization and concentration in the 
rocessing of chemical products of carbonization, 2:44760 
COKE OVE S/CONTROL 
— Jnl regulating coke-oven batteries heated with lean gas, 
44 


COKE OVENS/EQUIPMENT 
Modernization of cars for taking incandescent coke to dry-cooling 
lant, 2:44703 
COKE OVENS/FIRE PREVENTION 
Automatic emergency system for quenching coke on belt 
conveyors, 2:44906 
COKE OVENS/HEATING 
Hydraulic conditions in the heating Qt of underjet coke-over 
batteries heated on coke-oven gas, 2:44 
COKE OVENS/OPERATION 
a pushing sequences in operational coke-oven batteries, 


Economic effectiveness of lowering the moisture content of 
carbonization charge, 2:44704 
Practical experience of batteries with large-capacity coke ovens 
and dry-cooling facilities, 2:44707 
COKE OVENS/PERFORMANCE 
Coke-oven performance on coarsened charge, 2:44706 
COKE OVENS/PERFORMANCE TESTIN 
Heat consumption in carbonization, 2:44715 
Investigation and improvement of commercial pitch-coke 
calcining in a carbonization plant (4 references), 2:44708 
<a pitch-coke ovens without shutting the shop down, 


COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/PLASMA WAVES 
Self-trapping instability of plasma cyclotron waves, 2:46963 
COLLECTIVE ACCELERATORS/BEAM DYNAMICS 
Collective acceleration investigations with the ionization front 
accelerator, 2:46141 (SAND-76-9156C) 
COLLISIONAL PLASMA/SHOCK WAVES 
General class of nonlinear bifurcation problems from a point in the 
essential spectrum: application to shock wave solutions of 
kinetic equations, 2:46913 (LA-UR-77-514) 
COLLISIO PLASMA/PERMITTIVITY 
Diffusion coefficient scaling in a eyields1 plasma, 2:46947 
COLONIES 
See POPULATIONS 
COLORADO/COAL MINES 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado (16 refs), 2:44852 
COLORADO/GEOCHEMICAL SURVEYS 
Results of uranium hydrogeochemical and stream sediment 
reconnaissance of the San Juan area, southwestern Colorado 
(National Uranium Resource Evaluation Program), 2:45102 
(LA-UR-77-1152) 
COLORADO/OIL SHALE INDUSTRY 
Environmental analysis of an oil-shale industry in the upper 
Colorado Region, 2:45081 
COLORADO/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area strippin Se a 
using four corners region test case, 2:44831 20-103) 


COMMERCIAL BUILDINGS/WASTE HEAT 


Economics of large-scale surface coal mining nena oe 
—, Final report, volume 9. Multiple ay ipping 
Green River region test case, 2: — res 1520-109) = 
COLOR ETRIC DOS 
Solid state radiation dosimetry, 2:46176 (COO-1 105-238) 
COLORIMETRY 


See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/RADIONUCLIDE MIGRATION 
Studies on the concentrations of iron-55 in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
: La 1 April 1975-31 March 1976, 2:46722 (RLO- 


See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
— of combined potassium topping, steam bottom cycles 
fluidized-bed combustion of Consol char. Final report, 
2:44 44893 (FE-2201-10) 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Development of high temperature turbine subsystem technology 
to “technology readiness status”: Phase I. Quarterly report, 
June-September 1976, 2:45348 (FE-1806-6) 
COMBINE SCYCLE POWER PLANTS/OPTIMIZATION 
Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE-2201-10) 
COMBINED-CYCLE POWER PLANTS/RESEARCH 
PROGRAMS 


Development of high temperature turbine subsystem technology 
to’ ae readiness status’: Phase I. Quarterly report, 
June-Se t 1976, 2:45348 (FE-1806-6) 

COMBINED-CYCLE POWER PLANTS/STEAM TURBINES 

Combined cycle electric power plant with a steam turbine having 

an improved valve control system (Patent), 2:45349 
COMBINED-CYCLE POWER PLANTS/TOPPING CYCLES 

Coal Technology Program progress report, March 1977, 2:44739 

(ORNL/TM-5883) 
COMBUSTION CHAMBERS 

See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 

Soot and gaseous pollutant formation in a burning fuel spray in 

relation to pressure and air/fuel ratio, 2:45013 
COMBUSTION PRODUCTS/AIR POLLUTION 
Implementation plan review for Mississippi required by the 
nergy Supply and Environmental Coordination Act (Air 
pollution control), 2:46222 (PB-257963) 
COMBUSTION PRODUCTS/DENSITY 

Approximate relationships for the thermodynamic properties of 

hydrocarbon-air combustion products, 2:45214 
COMBUSTION PRODUCTS/ENTHALPY 

Approximate relationships for the thermodynamic 

hydrocarbon-air combustion products, 2: 45214 
COMBUSTORS 

See also COMBUSTION CHAMBERS 
COMBUSTORS/HEAT LOSSES 

System of characteristics of the efficiency of gas turbine plant 
combustors, 2:45358 

COMMERCIAL BUILDINGS/AIR CONDITIONING 

Designing air es installation with awareness of energy 

consumption, 2:45800 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Adaptive ae for energy conservation, August 1, 1976- 
February 15, 1977 (For solar heated and cooled buildings; 
SOLCON code), 2:45275 (LA-6753-SR) 

Operating experiences with heat recovery in a Hamburg 
supermarket, 2:45799 

Solar energy retrofit for existing buildings, 2:45286 

COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 

Adaptive — for energy conservation, August 1, 1976- 
February 15, 1977 (For solar heated and cooled buildings; 
SOLCON code), 2:45275 (LA-6753-SR) 

Design application using solar energy to control the environment 
in a major office building, 2:45284 

Solar energy retrofit for ony heyy 2:45286 

COMMERCIAL BUILDINGS/ PATE HEATING 

Adaptive control for energy conservation, August 1, 1976- 
February 15, 1977 (For solar heated and cooled buildings: 
SOLCON code), 2:45275 (LA-6753-SR) 

Design application using solar energy to control the environment 
in a major office building, 2:45284 

Solar energy retrofit for existing buildings, 2:45286 

COMMERCIAL BUILDINGS/SOLAR WATER HEATERS 

Solar energy retrofit for existing buildings, 2:45286 

COMMERCIAL BUILDINGS/SPACE HEATING 

Operating experiences with heat recovery in a Hamburg 

supermarket, 2:45799 
COMMERCIAL BUILDINGS/WASTE HEAT 

Operating experiences with heat recovery in a Hamburg 

supermarket, 2:45799 


properties of 


COMMERCIAL SECTOR/ELECTRIC POWER 


COMMERCIAL SECTOR/ELECTRIC POWER 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 
Energy management guide for light industry and commerce. 
poe energy management series. Final report, 2:45795 (PB- 
2 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume I. 
An tr thal of key determinants: historic patterns, 2:45648 
(NP-2191 
Assessment o socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
A summary and assessment of recent trend studies, 2:45649 (NP- 
21917) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 
Highlights from interviews, 2:45652 (NP-21920) 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
COMMERCIAL SECTOR/ENERGY DEMAND 
Consensus forecast of U.S. energy supply and demand to the year 
2000, 2:45690 (ORNL/TM-5369) 
COMMUNICATIONS 
See also RADIO EQUIPMENT 
COMMUNICATIONS/SSTATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
UNITIES/COMPARATIVE EVALUATIONS 
Similarity indices. II. The power of Goodall’s significance test for 
the simple matching coefficient (Analysis of similarity between 
two multivariate samples from ecological communities), 2:46267 
(BNWL-2152(Add.2)) 
COMMUNITIES/ENERGY CONSERVATION 
Factors that influence the acceptance of integrated community 
energy systems, 2:45633 (ANL-77-XX-72) 
Financial overview of integrated community energy systems, 
2:45632 (ANL-77-XX-71) 
COMMUNITIES/ENERGY SOURCE DEVELOPMENT 
Power plant construction: productivity and construction 
(Simulation with BOOM1 model), 2:46335 (BNWL-2124) 
Time-series profile of urban infrastructure stocks in selected boom 
towns in the Rocky Mountain States (Twenty-six towns), 
2:45646 (LA-6687-MS) 
COMMUNITIES/INVESTMENT 
Time-series profile of uroan infrastructure stocks in selected boom 
towns in the Rocky Mountain States (Twenty-six towns), 
2:45646 (LA-6687-MS) 
COMMUNITIES/SAMPLING 
Similarity indices. II. The power of Goodall’s significance test for 
the simple matching coefficient (Analysis of similarity between 
two multivariate samples from ecological communities), 2:46267 
(BNWL-2152(Add.2)) 
COMMUNITIES/TECHNOLOGY TRANSFER 
A national program to develop and implement technologies 
appropriate for low-income communities, 2:45653 (PB-262338) 
COMMUNITIES/WASTE DISPOSAL 
Energy recovery from solid waste: a review of current 
technology. Final report, 2:45829 (PB-260633) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/ELECTRICAL PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
COMPOSITE MATERIALS/IMPACT STRENGTH 
Development and application possibilities of new construction 
techniques with fiber reinforced materials, 2:45937 (N-77-13165) 
COMPOSITE MATERIALS/MAGNETIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
COMPOSITE MATERIALS/THERMODYNAMIC 
PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
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and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 

COMPRESSIBLE FLOW/DIFFERENTIAL EQUATIONS 

General class of nonlinear bifurcation problems from a point in the 
essential spectrum: application to shock wave solutions of 
kinetic equations, 2:46913 (LA-UR-77-514) 
MPRESSORS 


Coal Technology Program progress report, March 1977, 2:44739 

(ORNL/TM-5883) 
COMPRESSORS/ENERGY DEMAND 

Component and system simulation for energy-requirement 

calculations, 2:45756 
COMPUTER CODES 

AIRDOS-II computer code for estimating radiation dose to man 
from airborne radionuclides in areas surrouding nuclear 
facilities, 2:46576 (ORNL-5245) 

COMPUTER CODES/A CODES 

AMPS automated message processing system, LER 76-101701A 
(For preparing SACNET messages off line), 2:47041 (UCID- 
17375) 

COMPUTER CODES/B CODES 

KEG, an Eulerian configuration generator for BBC and VOA 

(For CDC 7600 and STAR computers), 2:46795 (UCID-17461) 
COMPUTER CODES/C CODES 

User's manual for preprocessor computer programs 
input data for the finite element structural analysis program 
SAPIV (programs SPREP, COMBINE, FINALS) (For CDC 
computers), 2:45525 (BNL-22512) 

COMPUTER CODES/E CODES 

Comparative test results for two ODE solvers: EPISODE and 
GEAR, 2:47025 (ANL-77-19) 

ETOGM: epithermal cross section generation code using ENDF/ 
B data, 2:46891 (BAW-10112A) 

EXTRACT: extracting chemistry account numbers from the 
laboratory's database, 2:47043 (UCID-30154) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume II. 
Appendix A (EPRIX-MAIN and REL-PUMP computer 
codes), 2:45750 (EPRI-EM-319(Vol.2)) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D (TRNSYS, GOPUMP, and EPRIPH 
computer codes), 2:45751 (EPRI-EM-319(Vol.3)) 

COMPUTER CODES/F CODES 

User’s manual for preprocessor computer programs for preparing 
input data for the finite element structural analysis program 
SAPIV (programs SPREP, COMBINE, FINAL8) (For CDC 
computers), 2:45525 (BNL-22512) 

COMPUTER CODES/G CODES 

Comparative test results for two ODE solvers: EPISODE and 
GEAR, 2:47025 (ANL-77-19) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D (TRNSYS, GOPUMP, and EPRIPH 
computer codes), 2:45751 — EM-319(Vol.3)) 

COMPUTER CODES/J COD: 

Analysis of thrust and jet iaumeees forces usin, “> JIP 
a program (PWR and BWR), 2:45573 (GAI-TR- 
104NP 

COMPUTER CODES/K CODES 

KEG, an Eulerian configuration generator for BBC and VOA 

(For CDC 7600 and STAR computers), 2:46795 (UCID-17461) 
COMPUTER CODES/L CODES 

Application of the sensitivity and uncertainty analysis system 
LASS to fusion reactor nucleonics, 2:47013 (LA-UR-77-392) 

LITEPATH: a computer model of an optical system (In 
FORTRAN IV for CDC 7600 computer), 2:46911 

COMPUTER CODES/M CODES 

Documentation of four ocean-related computer modules. 
Technical report (MCTRAJ, T1I4TRAN, NEARSHORE, 
TWOFOIL), 2:44993 (PB-264146) 

Fluid history computation methods for reactor safeguards 
problems using MNODE computer program (PWR and BWR), 
2:45572 (GAI-TR-103NP) 

COMPUTER CODES/MATHEMATICAL MODELS 

Exact analysis of models of program reference strings. Technical 
report No. 124 (Design and management of memory systems), 
2:47038 (SU-326-P.39-15) 

COMPUTER CODES/N CODES 

Documentation of four ocean-related computer modules. 
Technical report (MCTRAJ, TI4TRAN, NEARSHORE, 
TWOFOIL), 2:44993 (PB-264146) 

NULIF: neutron spectrum generator, few 
calculator, and depletion code 
(BAW-10115A) 


up constant 
and BWR), 2:45393 


OCT. 15, 1977 


Residential ener, its and ities for energy 
conservation (Simulation using NBSLD computer code; Austin, 
Tex.), 2:45783 

COMPUTER CODES/O CODES 

Application of the ONETRAN and TIMEX codes to shielding 

problems, 2:46888 (LA-UR-77-923) 
COMPUTER CODES/P CODES 

Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial analys env and computer 
graphics), 2:46298 (ORNL/NUREG/TM-80) 

Hydraulic analysis of piping networks using PIPF computer 
pro, , 2:45526 (GAI-TR-105NP) 

COMP R CODES/R CODES 

Investigation of methods to are heat pump 
reliability in a northern climate. Fi olume II. 
Appendix A (EPRIX-MAIN and REL-PUMP computer 

a computer code to 
radioactive material, 2:45144 (SAND. 76-02 43) 
COMPUTER CODES/S CODES 

Adaptive control for energy conservation, a) 1, iidings: 
February 15, 1977 (For solar heated and 
SOLCON code), 2:45275 (LA-6753-SR) 

Algorithm 510 piecewise linear approximations to tabulated data 

2] (STL2, in FORTRAN for IBM 360/75 and /91 
computers), 2:47053 

Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial analysis procedures and tan 
graphics), 2:46298 (ORNL/NUR G/TM-80 

Computer model for a solar-assisted, closed-liquid-loop heat pump 
system (SYRSOL code), 2:45281 

Mathematical model for the digital computation of the hours of 
sunshine on an inclined plane (SUNSET code; ZEROIR code), 
2:45242 


formance and 


SAM-CE: a three-dimensional Monte Carlo code for the — 
of the forward neutron and forward and adjoint gamma ra 
transport equations. Revision D. Final report 12 Aug 74-31 Oct 
75, 2:46881 (AD-A-035864) 

SAP3: a computer program for x-ray fluorescence data red 
for environmental samples, 2:45966 (BNWL-2193) 

< a program to draw slides and posters, 2:47026 (ANL-77- 
2 


SPRAY code user's ri 
(HEDL-TME-76-94 

User's manual for preprocessor computer programs for preparing 
input data for the finite element structural analysis program 
SAPIV (programs SPREP, COMBINE, FINAL) (For CDC 
computers), 2:45525 (BNL-22512) 

COMPUTER CODES/T CODES 

Application of the ONETRAN and TIMEX codes to shielding 
problems, 2:46888 (LA-UR-77-923) 

Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial analysis procedures and computer 
graphics), 2:46298 (ORNL/NUREG/TM. 80) 

Documentation of four ocean-related computer modules. 
Technical report (MCTRAJ, T1I4TRAN, NEARSHORE, 
TWOFOIL), 2:44993 (PB-264146) 

Documentation of the thermo-viscoelastic code TEVCO. 
Memorandum report RSI-0039, 2:45864 (ORNL/Sub-4269/17) 

Documentation of the heat conduction code TRANCO, 2:46099 
(ORNL/Sub-4269/15) 

Investigation of methods to improve heat pump formance and 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D (TRNSYS, GOPUMP, and EPRIPH 
computer codes), 2:45751 (EPRI-EM-319(Vol. 3)) 

THOR: thermal cross section generation code using ENDF/B 
data, 2:46892 (BAW-10113A) 

TRNSYS: a transient simulation program (Analysis of solar 
energy systems), 2:45279 

COMPUTER CODES/V CODES 

KEG, an Eulerian configuration generator for BBC and VOA 

(For CDC 7600 and STAR computers), 2:46795 (UCID-17461) 
COMPUTER CODES/X CODES 

XPPLOT: an extended printer and terminal plot routine (In 

FORTRAN for CDC 6600 or 7600), 2:47032 (SAND-76-0361) 
COMPUTER CODES/Z CODES 

Mathematical model for the digital computation of the hours of 
sunshine on an inclined plane (SUNSET code; ZEROIR code), 
2:45242 

COMPUTER GRAPHICS/COMPUTER CODES 
SLIDES: a program to draw slides and posters, 2:47026 (ANL-77- 


26) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/COMMUNICATIONS 
AMPS automated processing system, LER 76-101701A 
yes SAC messages off line), 2:47041 (UCID- 
1 


(LMFBR sodium pipe leaks), 2:45576 


CONTAINMENT SHELLS/REACTOR MATERIALS 


MPUTERS 
See also PDP COMPUTERS 
COMPUTERS/DESIGN 
Sequential prefetch strategies for instructions and data. Technical 
rt No. 131, 2:47039 (SU-326-P.39-18) 
COMPUTERS/MATHEMATICAL MODELS 
Some notes on the log conjecture for parallel p: 
Technical note No. 90, 2:47037 (SU-326-P. 39-10) 
tatistical study of time-sharing systems, 2:47051 
irical and analytical studies of program reference behavior 
“age reference behavior modelin, = 7055 GLA 97) 
multiprogram systems), 2:4 LAC-1 
an a machine and oo uage for low 
cost interactive g 47021 
CONCENTRATIN 
Solar collector held fixed mirror solar 
concentrator. Final report, 28, 1976-September 30, 1976 
(For Sandia Solar Total dary System), 2:45294 (GA-A- 
14209(Rev.)) 
INCRETE-PLASTIC COMPOSITES/FEASIBILITY STUDIES 
Alternate materials of construction for geothermal applications. 
Progress report No. 10, July-September 1976 
(Trimethylolpropane trimethacrylate, acrylonitrile terpolymers, 
and styrene), 2:45321 (BNL-50594) 
CONCRETE-PLASTIC COMPOSITES/USES 
Concrete polymers: past, present and —— 2:45935 (BNL-22524) 
IN! / NE ON NSPORT 
Relative attenuation characteristics of some shielding materials for 
PuB neutrons (2.2 MeV), 2:46889 (LBL-6167) 
CONCRETES/PRODUCTION 
Solar industrial process hot water as used to cure concrete blocks. 
Final report, 2:45293 (DSE/1217-1) 
CONCRETES/RADIATION ABSORPTION ANALYSIS 
Nuclear cement content gage - instruction manual. Interim report, 
2:46179 (PB-262284) 
CONCRETES/RADIATION SCATTERING ANALYSIS 
Nuclear cement content gage - instruction manual. Interim report, 
2:46179 (PB-262284) 
CONCRETES/SORPTIVE PROPERTIES 
Reactor Safety Research pr quarterly pro 
October 1-December 31, 1976, 2:45571 (B L-NUR REG-50624) 
CONDENSATION (VAPOR) 
See VAPOR CONDENSA TION 
CONDENSED AROMATICS 
See also BENZANTHRACENE 
NAPHTHALENE 


PYRENE 

CONDENSED AROMATICS/BOILING POINTS 

Study of the chemical composition of pitch distillates, 2:44767 
CONDENSED AROMATICS/GAS CHROMATOGRAPHY 

Study of the chemical composition of pitch distillates, 2:44767 
CONDENSERS/PERFORMANCE TESTING 

Experimental study of horizontal in-tube condensation, 2:46102 
CONDENSERS/TUBES 

Test facility to measure heat transfer ana of advanced 

condenser tubes, 2:46039 (AD-A-035838) 


See also PINES 
Age structure models of balsam fir and eastern hemlock, 2:46282 
Dynamic structure of wave-regenerated Abies balsamea forests in 
the north-eastern United States, 2:46283 
CONIFERS/GENETIC VARIABILITY 
Water relations of coniferous tree species subjected to ozone in the 
San Bernadino Mountains, Southern California, 2:46616 
(UCRL-13729) 
CONSTRUCTION/SOCIAL IMPACT 
Power plant construction: productivity and construction period 
(Simulation with BOOM1 model), 2:46335 (BNWL-2124) 
CONTAINERS 
See also CALANDRIAS 
HOPPERS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/DESIGN 
Protective container assembly (30 Nov 1976) (Engineering 
Materials) (10 drawings), 2:46070 (CAPE-2574) 
CONTAINERS/SEALS 
Method and device for closing a receptacle for radioactive wastes 
(Patent), 2:45145 
CONTAINERS/TESTING 
Properties of radioactive wastes and waste co 
report, April-June 1976, 2:45166 (ENLNUREG 


CONTAINMENT SHELLS/REACTOR MATERIALS 
Recommendation of the Reactor Safety Commission (RSK) on its 
116th session on September 15th, 1976. Recommendations 


Quarterly 
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CONTAINMENT SYSTEMS EXPERIMENT 


concerning design criteria and demands to be made on the 
material and its processing for steel containments for LWR 
reactors (German Federal Republic), 2:45408 
CONTAINMENT SYSTEMS EXPERIMENT 
SOPRE | research on the pressure suppression containment 
system first experiments (BWR), 2:4540: 
CONTINENTAL SHELF/DATA COMPILATION 
Outer continental shelf program. First quarterly report, January 1- 
March 31, 1977 (Underwater-acoustic-data-link tests at Elephant 
Butte Lake in New Mexico), 2:46723 (SAND-77-0653) 
CONTINENTAL SHELF/NATURAL GAS DEPOSITS 
Our future petroleum resources: offshore prospecting, 2:44920 
Outer Continental Shelf oil and gas costs and production volume: 
their impact on the nation’s energy balance to 1990. Final 
report, 2:45714 (PB-262533) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
Our future petroleum resources: offshore prospecting, 2:44920 
Outer Continental Shelf oil and gas costs and production volume: 
their impact on the nation’s energy balance to 1990. Final 
report, 2:45714 (PB-262533) 
INTINUED FRACTIONS 
Approximation of invariant measures for continued fractions, 
:47048 
CONTROL ELEMENTS 
See also SCRAM RODS 
CONTROL ELEMENTS/DESIGN 
Absorber element for pebble-bed reactors (Patent), 2:45559 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS/CALCULATION METHODS 
Estimation of multiple control rod worth with strong interaction 
effect in large fast reactors, 2:45556 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOLANT CLEANUP SYSTEMS/DESIGN 
Removal of radioactive contamination from a nuclear reactor 
coolant (Patent; LMFBR), 2:45483 
ILERS 


See HEAT EXCHANGERS 
COOLING LOAD/CALCULATION METHODS 
Component and system simulation for energy-requirement 
calculations, 2:45756 
Procedure employed by the ASHRAE task group for the 
determination of heating and cooling loads for building energy 
analysis, 2:45755 
COOLING LOAD/COMPUTER CALCULATIONS 
Crosschecking energy analysis procedures and standardizing 
weather input, 2:45757 
Summary results of the Ohio State University field validation 
— (Comparison of measurements with simulated results), 
2:4575 
COOLING PONDS/ENVIRONMENTAL EFFECTS 
Atmospheric Effects of Nuclear Energy Centers (AENEC) 
Program. Annual technical progress report, July 1975- 
September 1976, 2:46263 (ORNL/TM-5778) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also ONCE-THROUGH COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COMPARATIVE EVALUATIONS 
Engineering and cost comparison of three different all-dry cooling 
systems, 2:45345 (BNWL-2121) 
COOLING SYSTEMS/COST 
Consideration of inflation in comparing cooling systems for a 
nuclear power station, 2:45537 
Engineering and cost comparison of three different all-dry cooling 
systems, 2:45345 (BNWL-2121) 
COOLING SYSTEMS/OPERATION 
— cooling system with heat pump and storage (Patent), 


COOLING SYSTEMS/PERFORMANCE 
Engineering and cost comparison of three different all-dry cooling 
systems, 2:45345 (BNWL-2121) 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Atmospheric Effects of Nuclear Energy Centers (AENEC) 
Program. Annual technical progress report, July 1975- 
September 1976, 2:46263 (OR /TM-5778) 


ERA Vol. 2, No. 19 


COOLING TOWERS/PERFORMANCE 
Fresh ~g at the calculation of performance of cooling towers, 
2:45 
COPEPODS 
See also ZOOPLANKTON 
COPEPODS/DISTRIBUTION 
Distribution, morphometry, and seasonal biology of the planktonic 
ones eocalanus robustior and Neocalanus gracilis in the 
Pacific Ocean, 2:46339 
COPEPODS/FASTING 
Some effects of patch food environments on copepods, 2:46304 
COPEPODS/REPRODUCTION 

Influence of temperature on the reproductive potential of two 

brackish-water harpacticoids (Crustacea: Copepoda), 2:46593 
COPEPODS/TEMPERATURE EFFECTS 

Influence of temperature on the reproductive potential of two 

brackish-water harpacticoids (Crustacea: Copepoda), 2:46593 
COPPER/ABSORPTION SPECTROSCOPY 

Effect of fats, mineral oils, and creosote on the extraction-atomic 
absorption determination of copper, iron, lead, and manganese 
in water, 2:46313 

COPPER/AUGER ELECTRON SPECTROSCOPY 
Aspects of angular dependent ag ead (ADAS) 
lectrons from copper surfaces), 2:4 
COPPER/BIOLOGICAL ACCUMULATION 

Zinc, copper, cadmium, and chromium in polished and unpolished 

rice, 2:46622 
COPPER/BIOLOGICAL EFFECTS 

Plant ecology, 2:46285 (UCLA-12-1082) 

Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 

Synergistic effects of cadmium and salinity combined with 
constant and cycling temperatures on the larval development of 
two estuarine crab species, 2:46598 

COPPER/CHEMICAL REACTION KINETICS 

Kinetics of copper incorporation into tetra(2-N- 

methylpyridyl)porphine. Effects of basicity on rate, 2:46008 
PPER/ECOLOGICAL CONCENTRATION 

Effects of mine drainage on the River Hayle, Cornwall. Factors 
affecting concentrations of copper, zinc, and iron in water, 
sediments and dominant invertebrate fauna, 2:46324 

COPPER/GRUENEISEN CONSTANT 

Semi-analytical determination of the equation of state for metals: a 

model with two Gruneisen coefficients, 2:45910 (LA-tr-77-29) 
COPPER/NEUTRON TRANSPORT 
Calculations of the neutron emission spectra from materials 
bombarded with 14-MeV neutrons, 2:46895 
COPPER/REFINING 
Electroslag melting process, 2:45873 (PB-263219) 
COPPER/SOIL CHEMISTRY 

a of clay-solute interactions on aqueous copper ion levels, 

2:46287 
COPPER/SUPERCONDUCTIVITY 

Considerations in designing and usin 

resistivity matrices, 2:46063 (LA-UR-77-358) 
COPPER/TOXICITY 

Effect of pH on tolerance of Hormidium rivulare to zinc and 
copper, 2:46621 

Effect of copper on competition between marine algae, 2:46630 

COPPER 62/SCINTISCANNIN 
Radiopharmaceutical development (171, ®*Cu), 2:46497 (UCLA- 
12-1082) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/ELECTROSLAG WELDING 

Study of structural patterns of electroslag welded joints of 60-mm 

thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
COPPER ALLOYS/SUPERCONDUCTIVITY 

Considerations in designing and using superconductors with high 

resistivity matrices, 2:46063 (LA-UR-77-358) 
COPPER ALLOYS/WELDED JOINTS 

Study of structural patterns of electroslag welded joints of 60-mm 

thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
COPPER BASE ALLOYS 

See also BRONZE 
COPPER BASE ALLOYS/GRAIN BOUNDARIES 

Grain boundary concentration mapping by the CoRaD technique 
(Cu-0.074 to 1.82 percent U; Count Rate Discriminator 
(CoRaD)), 2:45884 (UCRL-79148) 

COPPER OXIDES/CATALYTIC EFFECTS 

Decomposition of hydrogen peroxide on carbon black promoted 

by various metal cobaltites, 2:45228 
CORALS/INJURIES 

Effects of Iranian crude oil on the Red Sea octocoral Heteroxenia 

fuscescens, 2:46646 
CORALS/PRODUCTIVITY 
Sun and shade differences in productivity of reef corals, 2:46472 


uctors with high 
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CORALS/TEMPERATURE EFFECTS 
Thermal tolerance in tropical versus subtropical Pacific reef 


corals, 2:46594 
CORDOVA QUAD CITIES-1 REACTOR 


See QUAD gl REACTOR 


CORIUM/FREEZIN 
Reactor Safety Research 
October 1-December 31, af 1876, (B 50624) 
CORIUM/HEAT TRANSFER 
Postaccident heat removal. I. Heat transfer within an internally 
heated, nonboiling liquid layer (LMFBR), 2:45592 
Postaccident heat removal. II. Heat transfer from an internally 
heated liquid to a melting solid (LMFBR), 2:45593 
CORIUM/LIQUID FLOW 
Postaccident heat removal. I. Heat transfer within an internally 
heated, nonboiling liquid layer (LMFBR), 2:45592 
Postaccident heat removal. II. Heat transfer from an internally 
heated A. yt. to a melting solid (LMFBR), 2:45593 
CORONA 
See SOLAR CORONA 
CORRELATION FUNCTIONS/COMPUTER CALCULATIONS 
Fast correlation using the FFT, 2:47033 (SAND-77-0059) 
CORRELATIONS/ELECTROPRODUCTION 
Recent PLUTO results from DORIS, 2:46802 (SLAC-198) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORTISOL 
See HYDROCORTISONE 
COSMIC DUST/FAR INFRARED RADIATION 
Astronomical polarization studies at radio and infrared 
wavelengths. Part 2. Far infrared polarization of dust clouds, 
2:46751 (N-77-13959) 
COSMIC GASES/GRAVITATIONAL COLLAPSE 
Gravitational contraction of cold interstellar clouds with a 
magnetic field, 2:46731 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/DISTRIBUTION 
The relationship between the ones matter distribution, cosmic 
ray dynamics, and 2:46749 (N-77-11965) 
COSMIC X-RAY SOURCES/BRIGHTNESS 
Recurrent x-ray outbursts from Aquila X-1, 2:46737 (N-77-13960) 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
Spectra —4 - X-1 near a turn-on in the 35-day cycle, 2:46736 (N- 
77-11935 
COSMOLOGICAL MODELS/COSMIC DUST 
Some exact solutions of the Friedmann equations with the 
cosmological term, 2:46757 
COSMO 'Y/BIBLIOGRAPHIES 
Cosmology (a bibliography with abstracts). Report for 1964-Feb 
77, 2:46756 (NT 16) 
COSMOLOGY/FUND AL CONSTANTS 
Cosmic objects and ae te 2:46734 
COSMOS 


See UNIVERSE 
COST BENEFIT ANALYSIS 
Air pollution damage functions, 2:46249 
COST BENEFIT ANALYSIS/REVIEWS 
Status of risk-benefit analysis, 2:45699 pe] 
COTTON/BIOCHEMICAL REACTION KINETI 
UDP-glucose: glucan synthetase in a cotton fibers. I. 
Kinetic and physiological properties, 2:46412 
UDP-glucose: glucan synthetase in developing cotton fibers. II. 
Structure of the reaction product, 2:46413 
COULOMB EXCITATION/NUCLEAR POTENTIAL 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
COWS/FERTILITY 
Ovarian characteristics and reproductive performance of the aged 
cow, 2:46534 


See CRUSTACEANS 
CRAY COMPUTERS/ALGORITHMS 
Vectorization for the CRAY-1 of some methods for solving 
elliptic difference equations, 2:47030 (LA-UR-77-1231) 
R REACTOR 


See CLINCH RIVER BREEDER REACTOR 


See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/IRRIGATION 
Effect of a wastes from spe chloride production on 
the soil and under conditions of a greenhouse experiment, 
2:46617 (OR 4307) 
CRUDE OIL 
See PETROLEUM 


CRUSTACEANS 
See also ARTEMIA 
COPEPODS 
LOBSTERS 
ZOOPLANKTON 
CRUSTACEANS/INJURIES 
Toxicity and metabolism of naphthalene: a study with marine 
larval invertebrates, 2:46645 
“ree amino cid pools in muscle and 
ree amino acid pools in muscle hemo! uns molt 
cle of the land crab, Gecarcinus lateralis, 3:4646 
CRU: ACEANS/RESPIRATION 

Effects of water-body characteristics other than tem and 
salinity on respiration in 2:46591 

Respiratory adaptations of Pleuron yeas to its 
environment of Baja California, 2:4659 

CRUSTACEANS/TEMPERATURE EFFECTS 

Effect of temperature on the microdistribution of the i 
Sphaeroma este from a saltmarsh habit, 2:46596 

Effects of water-body characteristics other than pe and 
salinity on respiration in ee 2:465 

Respiratory adaptations of Pleuron lanipes to its 
environment of Baja California, 2: "46592, 

Survival, osmoregulatory ability, and respiration of Idotea 
chelipes (Crustacea, Isopoda) from Lae Veere in different 
salinities and temperatures, 2:46602 

CRYOGENIC CABLES/COOLING 
——— for cooling cryocables using a hydrogen slush (Patent), 
CRYOGENIC CABLES/POTHEADS 

Development and field trial of VI-LN2 cryocables, 1: 138 

single-phase termination. Final report, 2:45387 PRI-7813- 


) 
CRYOGENIC FLUIDS/BOILING 
Experimental and analytical study of thermal acoustic oscillations. 
inal report, 2:46097 Aw 71- -11212) 
CRYOGENICS/MEETINGS 
International conference on low temperature physics (14th), 
Helsinki apse | of Technology, Otaniemi, Finland. 14-20 
1975. Conference report, 2:45861 (AD-A-022709) 


See CRYOGENIC FLUIDS 
CRYOTRONS/DESIGN 
Investigations on fast switching superconductive/ 
normalconductive current breakers (cryotrons), 2:46065 
CRYOTRONS/OPERATION 
Investigations on fast switching superconductive/ 
normalconductive current breakers (cryotrons), 2:46065 
CRYSTAL LATTICES 
See also MONOCLINIC LATTICES 
CRYSTAL LATTICES/BAND THEORY 
—— behaviour at the band center of a one-dimensional 
tem with off-diagonal disorder, 2:46899 
CRY! AL LATTICES/ELECTRONIC STRUCTURE 
Absence of localization in the coherent potential approximation: 
the one-dimensional limit (Anderson model), 2:46898 
CRYSTAL LATTICES/ENERGY-LEVEL DENSITY 
Anomalous behaviour at the band center of a one-dimensional 
system with off-diagonal disorder, 2:46899 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
CRYSTAL STRUCTURE/COMPUTER CALCULATIONS 
Automated computer indexing of powder patterns: the monoclinic 


case, 2:46900 
CRYSTAL STRUCTURE/DISLOCATIONS 
Computer simulation of —_ through planar glide 
in an idealized crystal, 2:4598 
CRYSTALLOGRAPHY 
Single-crystal automatic indexing procedure, 2:45865 
CSF PROCESS/BY-PRODUCTS 
Analysis of combined potassium topping, steam bottom cycles 
ing fluidized-bed combustion of Consol char. Final report, 
93 (FE-2201-10) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 242/SOIL CHEMISTRY 
Soil factors (Extractability of °Sr, '*7Pm, °*Pu, and from 
contaminated soil), 2:46295 (UCLA-12-1082) 
CURIUM 244/ENVIRONMENTAL TRANSPORT 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium and curium in soil-aquatic environments. 
Annual report, August 1, 1975-July 31, 1976, 2:46293 (RLO- 
2221-T-12-2) 
CURIUM 246 TARGET/ALPHA REACTIONS 
Nig — 1/27 [521] and the stability of superheavy elements, 


CURRENTS/BIOLOGICAL EFFECTS 
Effect of current on periphytic productivity as determined using 
carbon-14, 2:46302 
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CRABS 
CREEKS 
See RIVERS 
CRITICAL ASSEMBLIES 


CYANIDES/BIOLOGICAL EFFECTS 


CYANIDES/BIOLOGICAL EFFECTS 
Linked active transport system for Na* and K* in a glial cell line, 


2:46470 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOHEXANE/DENSITY 
Experimental investigation of the p-v-t relation of binary mixtures 
of cyclohexane and n-hexane, 2: 
CYCLOHEXIMIDE/BIOLOGICAL EFFECTS 
Division delay after low x-ray doses and treatment with 
cyclohexionide, 2:46567 
CYCLONE SEPARATORS/DESIGN 
Characteristics of vapor flashing geothermal plants. Technical 
report, 2:45319 (PB-262702) 
CYCLONE SEPARATORS/OPERATION 
Characteristics of vapor flashing geothermal plants. Technical 
report, 2:45319 (PB-262702) 
CYCLONE SEPARATORS/PERFORMANCE 
Commercial trials of a battery dust-catcher, 2:44881 
CYCLOTRONS/ISOTOPE PRODUCTION 
Biomedical cyclotron facility, 2:46498 (UCLA-12-1082) 
CYTOCHEMISTRY 
Rapid staining methods for analysis of deocyribonucleic acid and 
protein in mammalian cells, 2:46432 
CYTOLOGICAL TECHNIQUES 
Quantitation of human T-lymphocytes in blood: use of automatic 
smearing instrument for preparing fixed slides of E-rosettes, 
2:46437 


CYTOLOGY/AUTOMATION 
Poster presentations at the fifth engineering foundation conference 
on automated cytology, Pensacola, Florida, December 12-17, 
1976, 2:46425 (LA-6719-C) 
CYTOPLASM/SIZE 
Flow microfluorometric and light-scatter measurement of nuclear 
and cytoplasmic size in mammalian cells, 2:46434 
CZECHOSLOVAKIA/COAL INDUSTRY 
Collection of papers of the Research Institute for Fuel and Energy 
Economy in Prague from 1973 (Book, in Czech with English 
and Russian abstracts), 2:45693 
CZECHOSLOVAKIA/ENERGY CONSUMPTION 
Collection of papers of the Research Institute for Fuel and Energy 
Economy in Prague from 1973 (Book, in Czech with English 
and Russian abstracts), 2:45693 
CZECHOSLOVAKIA/ENERGY SUPPLIES 
Collection of papers of the Research Institute for Fuel and Energy 
Economy in Prague from 1973 (Book, in Czech with English 
and Russian abstracts), 2:45693 


D-1285 RESONANCES/DECAY 
Limits on charmed particle production in hadron collisions, 
2:46819 (SLAC-198) 
DAMS/DATA ACQUISITION SYSTEMS 
Team effort leads to successful microcomputer applications: a case 
in point, 2:47023 (UCRL-78556) 
DAMS/HEAT TRANSFER 
Thermal regime of the downstream shoulder of rockfill dams, 
2:45233 (AD-A-035988) 
DARRIEUS ROTORS/MATHEMATICAL MODELS 
Blade shape for a tropskien type of vertical-axis wind turbine, 
2:45342 (SLA-74-0154) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
DATA ACQUISITION SYSTEMS/DESIGN 
Team effort leads to successful microcomputer applications: a case 
in point, 2:47023 (UCRL-78556) 
DATA PROCESSING/COMPUTER CODES 
Algorithm 510 piecewise linear approximations to tabulated data 
E2], 2:47053 
XPPLOT: an extended printer and terminal plot routine, 2:47032 
(SAND-76-0361) 
DATA PROCESSING/CORRELATIONS 
Fast correlation using the FFT, 2:47033 (SAND-77-0059) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DC SYSTEMS 
See also HVDC SYSTEMS 
DC SYSTEMS/INVERTERS 
Trade-off investigations and detailed design of power inverters. 
Final report Jan 1976-Jan 1977, 2:45385 (AD-A-036027) 
DC TO AC INVERTERS 
See INVERTERS 
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DECISION MAKING 
Psychological factors in the perception and acceptablilty of risk: 
len) for nuclear waste management, 2:45152 (CONF- 
DEER/ABUNDANCE 
Partial analysis of the current population status of the Nelchina 
caribou herd, 2:46349 
DEER/AGE ESTIMATION 
New results on the history and taxonomy of the mountain, forest, 
and domestic reindeer in northern Europe (Rangifer tarandus 
tarandus, R.t. fennicus, '*C dating), 2:46284 
DEER/BEHAVIOR 
Changes in Lappish reindeer herding in northern Finland caused 
by mechanization and motorization, 2:46344 
Observations of wolf predation on barren ground caribou in 
winter, 2:46354 
Review of acoustic communication in Rangifer tarandus, 2:46365 
— caribou and snow conditions in Southeast Manitoba, 
DEER/BIOLOGICAL ADAPTATION 
Taxonomic value of antlers in Genus Rangifer, H. Smith, 2:46342 
DEER/BLOOD CIRCULATION 
Circulation in the a antlers, 2:46463 
DEER/COMMUNICATIO 
Review of acoustic communication in Rangifer tarandus, 2:46365 
Some preliminary observations on intraspecific acoustic 
communication of semi-domestic reindeer, with emphasis on the 
mother-calf relationship, 2:46364 
DEER/CONTAMINATIO 
Some considerations on the possible effects of local and global 
sources of air pollution on lichens by reindeer and 
caribou, 2:46240 
DEER/DIET 
Comparative study in reindeer and white-tailed deer of Finland on 
rumen metabolism and fatty acids of adipose tissues, 2:46461 
Effect of changes in diet on the reindeer rumen mucosa, 2:46431 
Volatile fatty acid (VFA) production in the rumen and cecum of 
reindeer, 2: 
DEER/DISTRIBUTION 
Distribution and movements of the Porcupine caribou herd in the 
northern Yukon, 2:46346 
International herds: present knowledge of the Fortymile and 
Porcupine caribou herds, 2:46345 
DEER/ECOLOGY 
Changes in Lappish reindeer herding in northern Finland caused 
by mechanization and motorization, 2:46344 
Impact of reindeer owes g on selected areas of winter range in 
pepe years, Mackenzie Delta Area, N.W.T., Canada, 
New results on the history and taxonomy of the mountain, forest, 
and domestic reindeer in northern Europe (Rangifer tarandus 
tarandus, R.t. fennicus, '*C dating), 2:46284 
Range ecology of the domesticated reindeer in the Finnish 
coniferous forest area (Cladonia, Alectoria), 2:46359 
E 


Method for measurement of energy ex iture in 
reindeer and caribou ('*C tracer technique), 2:46479 

DEER/FEEDING 

Impact of reindeer g on selected areas of winter range in 
successive years, Delta Area, N.W.T., 
2:46362 


Range use and food selectivity by wild reindeer in Southern 
Norway (Cladonia, Salix, Deschampsia), 2:46363 
Some results from feeding experiments with reindeer, 2:46458 
ge practices and reindeer grazing in northern Sweden, 
2: 
DEER/FOOD 
Characterization studies on rumen bacteria isolated from Alaskan 
reindeer (Rangifer tarandus L.) (Butyrivibrio, Treponema, 
Streptococcus, Lactobacillus), 2:46356 
Range ecology of the domesticated reindeer in the Finnish 
coniferous forest area (Cladonia, Alectoria), 2:46359 
DEER/FORAGE 
In vitro digestibility of forages utilized by Rangifer tarandus 
('*Ce tracer technique), 2:46459 
Lichen forage ingestion rates of free-roaming caribou estimated 
with fallout cesium-137, 2:46584 
Plant fragment discernibility in caribou rumens, 2:46358 
DEER/GROWTH 
Some results from feeding experiments with reindeer; 2:46458 
DEER/MANAGEMENT 
Status of the Selkirk Mountain caribou (Rangifer tarandus 
montana, Alectoria sp), 2:46355 
DEER/METABOLISM 
Accumulation of water in reindeer during winter, 2:46464 
Comparative study in reindeer and white-tailed deer of Finland on 
rumen metabolism and fatty acids of adipose tissues, 2:46461 
Glucose metabolism in female reindeer (H and 'C tracer 
techniques), 2:46480 
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DEER/MORTALITY 

Partial analysis of the current population status of the Nelchina 

caribou herd, 2:46349 
DEER/NUTRITION 

Comparative study in reindeer and white-tailed deer of Finland on 

rumen metabolism and fatty acids of adipose tissues, 2:46461 
DEER/POPULATION DYNAMICS 

Calving season in different populations of wild reindeer in South 
Norway, 2:46352 

Preliminary report on computer simulation of barren ground 
caribou management, 2:46351 

Reindeer survival in the Mackenzie Delta herd, birth to four 
months, 2:46353 

Status of the Selkirk Mountain caribou (Rangifer tarandus 
montana, Alectoria sp), 2:46355 

DEER/POPULATIONS 

Age and sex structure in a hunted population of reindeer in 
Norway, 2:46350 

Analysis of the Nelchina caribou range, 2:46360 

Distribution and movements of the Porcupine caribou herd in the 
northern Yukon, 2:46346 

International herds: present knowledge of the Fortymile and 
Porcupine caribou herds, 2:46345 

Partial analysis = the current population status of the Nelchina 
caribou herd, 2:46349 

and movement patterns of the Nelchina 
caribou herd (Rangifer tarandus granti), 2:46348 

Preliminary report on computer simulation of barren ground 
caribou management, 2:46351 

Status of wild reindeer in the USSR, especially the Kola 
Peninsula, 2:46347 

DEER/PROTOZOA 
Rumen ciliate protozoa of Alaskan reindeer and caribou (Rangifer 
tarandus L.) (Entodnium, Eudiplodinum, he eer 2:46357 
DEER/RADIATION DOSES 
Radiocesium cycling in reindeer/caribou (1**Cs, '°7Cs), 2:46583 
DEER/RADIONUCLIDE KINETICS 

Accumulation, distribution, and decrease rate of iron-55 in 
reindeer in Finnish Lapland, 2:46585 

Radiocesium cycling in reindeer/caribou ('**Cs, '°7Cs), 2:46583 

DEER/REPRODUCTION 

Calving season in different populations of wild reindeer in South 

Norway, 2:46352 
DEER/SEASONAL VARIATIONS 

Distribution and movements of the Porcupine caribou herd in the 

northern Yukon, 2:46346 
DEER/SURVIVAL CURVES 

Reindeer survival in the Mackenzie Delta herd, birth to four 

months, 2:46353 
DEER/TAXONOMY 

New results on the history and taxonomy of the mountain, forest, 
and domestic reindeer in northern Euro camel tarandus 
tarandus, R.t. fennicus, '*C dating), 2: 

Taxonomic value of antlers in Genus ica H. Smith, 2:46342 

DEER/TEMPERATURE EFFECTS 
Responses of reindeer, Rangifer tarandus, to heat stress, 2:46462 
DEFORMATION/SIMULATION 

Computer simulation of plastic deformation through planar glide 

in an idealized crystal, 2:45987 
DEFORMED NUCLEI/ENERGY-LEVEL TRANSITIONS 

Absolute — transition probabilities in odd deformed 

nuclei, 2:46860 
DELAYED NEUTRONS 

Measured near-equilibrium delayed neutron spectra produced by 
fast-neutron-induced fission of ***Th, **°U, 

239 Py (130 to 1500 keV, energy spectra), 2:46868 (RLO-2225- 
T31-8) 
DELAYED NEUTRONS/ENERGY SPECTRA 

Average neutron energies from separated delayed-neutron 

precursors, 2:46855 
DELTA-1236 RESONANCES/PHOTOPRODUCTION 

Plebeian dynamical model for yN yields 7*~ 4 (Gauge invariance, 

scattering amplitudes, differential cross sections, unnatural 
ty exchange), 2:46823 (ORO-5223-04) 
DENITRIFICATION, CATALYSTS 
Catalyst in dry denitrification and future problems, 2:46238 
DEOXYPENTOSE NUCLEIC ACID 
[A 


Analysis of GCFR depressurization transients without scram, 
2:45598 
DESERTS/ECOLOGY 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 


DESERTS/INSECT DISPERSAL 
Dispersal of desert-adapted Drosophila: the saguaro-breeding D. 
nigrospiracula, 2:46367 
DESERTS/PLANTS 
Water relations and photosynthesis of a desert CAM plant, Agave 
deserti, 2:46281 
XYRIBO) 


DESULFURIZATION 
See also WESTVACO PROCESS 
DESULFURIZATION/BIOCHEMISTRY 
ae studies of a biochemical desulfurization method, 
DETERGENTS/BIOLOGICAL EFFECTS 
DNA replication in Chinese hamster ovary cells made permeable 
to nucleotides by Tween-80 treatment, 2:46388 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM/BIOLOGICAL EFFECTS 
Reduction of rat liver carcinogenicity of 4-Nitrosomorpholine by 
a-deuterium substitution, 2:46667 
DEUTERIUM/CHEMICAL RADIATION EFFECTS 
Laser Raman spectroscopy in glass (H and D in silica), 2:45934 
(SAND-76-0264) 
DEUTERIUM/ISOTOPE EFFECTS 
General relation between the vibration frequencies of isotopic 
molecules. (Plus remarks on the calculation of harmonic force 
constants), 2:46009 (UCRL-Trans-1 1238) 
a the gas phase proton affinity of 
uranium, 2:460: 
DEUTERIUM/ISOTOPE SEPARATION 
Dual temperature deuterium extraction process (Patent), 2:45202 
Laser separation of deuterium, 2:45203 
DEUTERIUM/ISOTOPIC EXCHANGE 
Retarded hydrogen exchange in ammonium salt solutions, 2:45998 
(UCRL-Trans-1 1233) 
DEUTERIUM/LASER IMPLOSIONS 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2:46922 
DEUTERIUM/MOLECULE-MOLECULE COLLISIONS 
Complementary kinetic study of the reaction Hz + Dz = 2HD 
induced by alpha particles, 2:46788 (UCRL-Trans-1 1237) 
DEUTERIUM COMPOUNDS/VIBRATIONAL STATES 
Molecular Rydberg transitions: the lowest-energy Rydberg 
— of s-type in CHsX and CDsX, X = Cl, Br, and I, 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERONS/ELECTROMAGNETIC FORM FACTORS 
High-momentum-transfer elastic e-d scattering, 2:46824 
D PING COUNTRIES/GOVERNMENT POLICIES 
Cultural policy for national development, 2:45657 
DEVELOPING COUNTRIES/NUCLEAR MEDICINE 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, 
June 1975-28 February 1977, 2:46485 (COO-2742-1) 
DEVELOPING COUNTRIES/PHOTOVOLTAIC 
CONVERSION 
Photovoltaic power in less developed countries, 2:45245 (COO- 
1 


4094- 
DEVELOPING COUNTRIES/SOCIOLOGY 
Cultural policy for national development, 2:45657 
DIAGNOSTIC TECHNIQUES 
See also SCINTISCANNING 
DIAGNOSTIC TECHNIQUES/COST BENEFIT ANALYSIS 
Rise of radiation protection: science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279) 
DIAGNOSTIC TECHNIQUES/DECISION MAKING 
Rise of radiation protection: science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279) 
DIATOMS 
See also PHYTOPLANKTON 
DIATOMS/CONTAMINATION 
Presence of pollutant hydrocarbons in estuarine epipelic diatom 
populations, 2:46618 
DIATOMS/ENVIRONMENTAL TRANSPORT 
Transport of diatom frustules by Am fecal pellets to the 
sediments of Lake Michigan, 
DIBENZOPYRROLES 
See CARBAZOLES 
DIBORANE 
See BORANES 
DIELECTRIC MATERIALS/DIELECTRIC PROPERTIES 
French standards for liquid and gaseous dicleetrics, 2:45373 
(ORNL-tr-4308) 


cs 
See DIELECTRIC MATERIALS 
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See DNA 
DEPRESSURIZATION 


DIESEL ENGINES/BIBLIOGRAPHIES 


DIESEL ENGINES/BIBLIOGRAPHIES 
Diesel exhaust emissions (citations from the NTIS data base). 
Report for 1964-Jan 1977, 2:45856 (NTIS/PS-77/0104) 
DIESEL ENGINES/DESIGN 
Advanced automotive power systems. Part 2. A diesel for a 
subcompact car, 2:45853 
DIESEL ENGINES/EXHAUST GASES 
Diesel exhaust emissions (citations from the NTIS data base). 
Report for 1964-Jan 1977, 2:45856 (NTIS/PS-77/0104) 
Engine performance and fire-safety characteristics of water- 
rrowe diesel fuels. Interim report Jun-Aug 1976, 2:45842 
(AD-A-036011) 
— ol nitrogen measurement at exhaust gases of combustion 


2:4623 
DIESEL "ENGINES/PERFORMANCE 

Engine performance and fire-safety characteristics of water- 
ewe diesel fuels. Interim report Jun-Aug 1976, 2:45842 
(AD-A-036011) 

DIESEL ENGINES/PERFORMANCE TESTING 

Diesel taxi cabs: mode of the future, 2:45846 

DIESEL ENGINES/PISTONS 
Thermal state of diesel engine pistons, 2:45844 
DIESEL ENGINES/TEST FA 

Some problems in diesel engine research with arr reference to 

computer control and data acquisition, 2:45 
DIESEL FUELS/COMBUSTION 

Soot and gaseous pollutant formation in a burning fuel spray in 
pony to — and air/fuel ratio (Combustion chamber 
design), 2:4 

DIESEL UELS/COMBUSTION PRODUCTS 

Engine performance and fire-safety characteristics of water- 
—a diesel fuels. Interim report Jun-Aug 1976, 2:45842 
(AD-A-036011) 

DIET/BIOLOGICAL EFFECTS 

Comparative study in reindeer and white-tailed deer of Finland on 
rumen metabolism and fatty acids of adipose tissues, 2:46461 

Effect of changes in diet on the reindeer rumen mucosa, 2:46431 

Some results from feeding experiments with reindeer, 2:46458 

DIFFERENTIAL EQUATIONS 
See also DIRAC EQUATION 
FOKKER-PLANCK EQUATION 
KLEIN-GORDON EQUATION 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 

General class of nonlinear bifurcation problems from a point in the 
essential spectrum: application to shock wave solutions of 
kinetic equations, 2:46913 (LA-UR-77-514) 

DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 

Comparative test results for two ODE solvers: EPISODE and 
GEAR, 2:47025 (ANL-77-19) 

Numerical solution of nonlinear elliptic partial differential 
equations by a generalized conjugate gradient method, 2:47036 
(SU-326-P30-50) 

Vectorization for the CRAY-1 of some methods for solvi 
elli ais difference equations, 2:47030 (LA-UR-77-1231) 

IN CHAMBERS 


PModification of membrane diffusion chambers for deep-water 
studies, 2:46333 
DINITROPHENOL/BIOLOGICAL EFFECTS 
Age-related changes in T cell function (Mice), 2:46530 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRAC EQUATION/BAG MODEL 
— —— solitons or bags (Minkowski space), 2:46904 (ORO- 
DIRAC EQUATION/DROPLETS 
= ri solitons or bags (Minkowski space), 2:46904 (ORO- 
DIRAC EQUATION/SOLITONS 
Dirac spinor solitons or bags (Minkowski space), 2:46904 (ORO. 
3992-304) 
DISASTERS 
See ACCIDENTS 
DISPLACEMENT GAGES/DESIGN 
— current type proximity detector (Patent), 2:46189 


(Deoxyribonucleic acid.) 
DNA/BIOCHEMICAL REACTION KINETICS 
Biophysical and biochemical studies of nucleic acid 
(Gamma radiation), 2:46538 (UCLA-12-1082) 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the — properties of the a, B2, and aB 
enzyme forms, 2:46415 
Transcription of circular, single-stranded DNA by maize RNA 
polymerase II, 2:46392 
DNA/BIOLOGICAL RADIATION EFFECTS 
= yore induced by ionizing radiation (Gamma radiation), 


“oo and biochemical studies of nucleic acid damage 
amma radiation), 2:46538 (UCLA-12-1082) 
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Biophysical and biochemical studies of modification of damage to 
DNA, 2:46539 (UCLA-12-1082) 

Endonuclease from Escherichia coli that acts specifically upon 
duplex DNA damaged by ultraviolet light, osmium tetroxide, 
acid, or x-rays, 2:46418 

High LET radiation studies, 2:46537 AS 

Special listing of current cancer research on preclini ty hel 
cue radiotherapy and related radiobiology, 2:46553 

) 
DNA/BIOSYNTHESIS 

Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells, 2:46382 

Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells, 2:46385 

DNA replication in Chinese hamster ovary cells made permeable 
to nucleotides by Tween-80 treatment, 2:46388 

Effect of 2 MHz ultrasound on DNA, RNA, and protein synthesis 
in Pisum sativum root meristem cells, 2:46383 

Survival of synchronized cultured human liver cells followin, 
single and fractionated ire, to ultraviolet light, 2:46 

DNA/ EMICAL ANALYS 

Rapid staining methods for a of deocyribonucleic acid and 

protein in mammalian cells, 2:46432 
DNA/CLEAVAGE 

Polynucleotide kinase: functional purification and use in the direct 
kinetic measurement of single and double-strand cleavages of 
DNA by restriction and other endonucleases of limited action, 


DNA/ELECTRON MICROSCOPY 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:46384 
Improved substrates for electron microscopy. Progress report 
"Gig ee electron microscopy of DNA strands in vitro), 
46424 (COO-2466-2) 
DNA/GENETICS 
—* and organization of yeast mitochondrial DNA, 


DNA/MOLECULAR STRUCTURE 
Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells, 2:46382 
Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells, 2:46385 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:46384 
DNA/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitative analysis of flow systems data, 2:46427 (UCRL-79479) 
DNA/RADIATION CHEMISTRY 
Base —— induced by ionizing radiation (Gamma radiation), 
2s 1 
DNA/STAINS 
Flow microfluorometric en of the blastogenic response 
of lymphocytes, 2:4643 
DNA/STRAND BREAKS 
a induced by ionizing radiation (Gamma radiation), 
1 
Biophysical and biochemical studies of nucleic acid 
(Gamma radiation), 2:46538 (UCLA-12-1082) 
Transcription of circular, single-stranded DNA by maize RNA 
polymerase II, 2:46392 
DNA REPLICATION 
Rapid assembly of newly synthesized DNA into chromatin 
subunits prior to joining of small DNA replication 
intermediates, 2:46421 
DNA REPLICATION/GENETIC VARIABILITY 
Satellite DNA and cytogenetic evolution: molecular aspects and 
— for man (Kangaroo rats), 2:46438 (UCRL-79120) 


See TROPHENOL 
TION/COMPUTER CODES 
— a eames to draw slides and posters, 2:47026 (ANL-77- 
26) 
DOGS/RESPIRATORY SYSTEM 
Effects of histamine, hypoxia, and pulmonary edema on 
pulmonary tissue volume in dogs, 2:46524 (UR-3490-1137) 
DOGS/RESPIRATORY SYSTEM DISEASES 
Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
DOLOMITE/CALCINATION 
Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE-2201-10) 
DOPAMINE/BIOLOGICAL EFFECTS 
Effects of apomorphine, piribedil, and pimozide on t 
behavior of rats and pigeons, 2 ‘46341. (UR-3490-11 107) 
DOPAMINE/PHARMACOLOGY 
Effects of apomorphine, piribedil, and pimozide on 0} t 
behavior of rats and pigeons, 2:46341 (UR-3490-11 
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teractions oO! jum on 

e and choline, 2:46405 

Dorr MATERIALS/NUCLEAR REACTION ANALYSIS 
Measurement of ae depth distribution by resonant nuclear 


EFFECT 

Nuclear doppler effect in UO2 and ThO: in fast and intermediate 
neutron spectra measured by the direct flux depression in a 
neutron beam ex; ent, 2:45508 

DOUBLE LAB: iG/EVALUATION 

Comparison of turnover of several myofibrillar 
critical evaluation of double isotope method 
tracer techniques), 2:46482 

DOUNREAY P E FAST REACTOR 
See PFR REACTOR 

DOW PUSHER 700 
See POLYAMIDES 

DRILL CORES/EVALUATION 

Characterization and analysis of Devonian as to 
release of gaseous Quarterly 

rt, December 1976-February 1977, 2: 45017 ORGS 
DRILL CORES/STRESS ANALYSIS 

Stress state determinations in West Virginia and Kentucky, 
Hazard site (ERTS/LANDSAT imagery of Hazard area of 
Kentucky), 2:46705 (TID-27603) 

Stress state determinations in West Virginia and Kentucky, 
Pricetown site (ERTS/LANDSAT imagery of Princetown area 
of West Virginia), 2:46706 (TID-27604) 

Stress state determinations in West a and Kentucky, Baden 
site (ERTS/LANDSAT i area of West 


Virginia), 2:46707 (TID-27605) 
Design aspects of the Al = ry: VI. Selection and 
DRILLING EQUIPMENT/PERFORMANCE 
Mechanism of operation of the drill column bottom assembly with 
two poor collars in an inclined hole, 2:44926 
DRILLING EQUIPMENT/STRESSES 
Determination of the reasonable rate of lifting underground 
uipment, 2:44927 
D) G FLUIDS/CHEMICAL ANALYSIS 
New field method for the quantitative determination of sulfides in 
water-base drilling fluids, 2:44945 
DRILLING FLUIDS/CHEMICAL COMPOSITION 
New approach to high temperature drilling fields, 2:44946 
DRILLING MUD 


See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLA oe 
DRINKING WATER/RECOVER 
Alumina-lime-soda process Sian for recovering potable 
water from acid mine drainage, 2:44784 
DROPLETS/COLLISIONS 
Vibrational instability: a — test of nuclear hydrodynamics, 
2:46874 (CONF-76015 
DROPLETS/DISTRIBUTIO oN 
Distribution of liquid dro 
DROPLETS/MATHEMA 
Distribution of liquid drops in 
DROSOPHILA/BIOLOGICAL 
A study of the effect of elf electromagneti ids upon 
melanogaster’. Final report, 2:46570 (AD-A-035956) 
DROSOPHILA/HYBRIDIZATION 
Ectopic pairing and evolution of 5S ribosomal RNA genes in the 
a of Drosophila funebris ('*°1 tracer technique), 
DROSOPHILA/INSECT DISPERSAL 
Dispersal of desert-adapted Drosophila: the saguaro-breeding D. 
nigrospiracula, 2:46367 
DRUGS 
See also RADIOPHARMACEUTICALS 
DRUGS/BIOLOGICAL EFFECTS 
Sex-related differences in cadmium-induced alteration of drug 
action in the rat, 2:46651 
DRUGS/RADIOSENSITIVITY EFFECTS 
Combined use of radioprotective and radiosensitizing drugs in 
experimental radiotherapy (X radiation), 2:46569 
Radiosensitization of hypoxic tumor cells by simultaneous 
administration of hyperthermia and nitroimidazoles (X 
radiation), 2:46547 
DRUGS/SIDE EFFECTS 
Treatment of Parkinson’s disease with aporphines. Possible role of 
wth hormone, 2:46685 
DR / DESIGN 
Energy conservation on ponies film dryer, 2:45821 
DUAL ERATURE PROCESS 
Dual temperature deuterium extraction process (Patent), 2:45202 


and 
me and *H 


DUAL-PURPOSE POWER PLANTS/OPTIMIZATION 
Optimisation of joint operational modes of T and PT types of 
district heating turbines, 2:45355 
DUAL-PURPOSE POWER PLANTS/STEAM TURBINES 
Optimisation of joint operational modes of T and PT types of 
district heating turbines, 2:45355 
DUOPLASMATRONS/PERFORMANCE 
Energy analysis of H~ ions from a hollow-discharge 
duoplasmatron, 2:46773 
DWARF STARS 
See also RED DWARF STARS 
WHITE DWARF STARS 
DWARF STARS/STAR ACCRETION 
Possibility of explosive helium burning in low-mass stars, 2:46729 
DWARF STARS/THERMONUCLEAR REACTIONS 
Possibility of explosive helium burning in low-mass stars, 2:46729 
DYE LASERS/OPTICAL PUMPING 
Simple, high- ar low-cost nitrogen laser for dye laser 
or) hnical report 1 Apr 76-31 Mar 77, 9546077 (AD-A- 
DYSPROSIUM/PHOTOIONIZATION 
General Chemistry Division quarterly repori, October-December 
1976, 2:45960 (UCID-15644-76-4) 
DYSPROSIUM 156/NUCLEAR STRUCTURE 
Analysis of the (p,t) reaction on '*Dy, 2:46861 
DYSPROSIUM 158 TARGET/PROTON REACTIONS 
Analysis of the (p,t) reaction on *Dy (29.9 MeV:Q, angular 
distributions, coupled-channels approach), 2:46861 


See AUDITORY ORGANS 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/DIFFUSION 
Atmospheric dispersion characteristics in coastal environments. 
Technical report, 2:46209 (AD-A-033505) 
EARTH ATMOSPHERE/FLUID FLOW 
Air —_ modification due to change in surface characteristics, 
2:46207 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Atmospheric Effects of Nuclear Energy Centers (AENEC) 
Program. Annual technical p ere report, July 1975- 
1976, 2:46263 /TM-5778) 
EARTH CRUST/TECTONICS 
Study of the structure of the upper portion of the mantle on the 
basis of data from deep seismic sounding (DSS), 2:46714 
(UCRL-Trans-11235) 
EARTHQUAKES/SEISMIC DETECTION 
Laser strain seismometer for nuclear yield determinations and 
scientific studies, 2:46202 (SAND-76-0264) 
EARTHQUAKES/SEISMIC EFFECTS 
Effects of the February 3, 1965, earthquake on Amchitka Island, 
Alaska, 2:46713 (USGS-474-244) 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Planning and design of additional East Mesa geothermal test 
facilities (phase 1B). Volume III. Ap) ices (Petrophysical 


study of 7 wells), 2:45317 (SAN/ 114 1/3) 
EASTON POWER REACTOR 
See FITZPATRICK REACTOR 


(Emergency core cooling system.) 
ECCS/PERFORMANCE TESTING 
Experiment data report for LOFT nonnuclear test L1-3, 2:45584 
EE-NUREG-1065) 
ECONOMETRICS 
See also LINEAR PROGRAMMING 
Consideration of inflation in comparing cooling systems for a 
nuclear power station, 2:45537 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/FORECASTING 
Final report of twenty-year projections of selected variables for 
the California Energy Resources Conservation and 
Development Commission (Using UCLA econometric model), 
2:45647 
ECONOMI 
See also ECONOMETRICS 
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ECONOMICS/STATISTICS 


ECONOMICS/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
EDEMA/BIOLOGICAL EFFECTS 
Effects of histamine, hypoxia, and pulmonary edema 
ulmonary tissue volume in yooh 2:46524 (UR-3490-1 137) 
EDUCATION/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
UUENTS (CHEMICAL) 


( 
See CHEMICAL EFFLUENTS 
EGGS/HATCHING 
Influence of mating sterile male boll weevils to overwintered 
females, 2:46572 
CH ASCITES TUMOR/BIOLOGICAL RADIATION 


EFFECTS 
—— = iodoacetamide and x rays on a murine ascites tumor, 
2: 


EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 249/HELIUM 3 REACTIONS 
T/sub n//T/sub f/ in heavy actinides, 2:46862 
STEINIUM 250/HELIUM 3 REACTIONS 
T'/sub n//T’/sub f/ in heavy actinides, 2:46862 
EINSTEINIUM 251/ENERGY LEVELS 
Proton orbital 1/27 [521] and the stability of superheavy elements, 


2:46863 
EINSTEINIUM 251/HELIUM 3 REACTIONS 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
ELASTICITY/COMPUTER CODES 
Documentation of the thermo-viscoelastic code TEVCO. 
Memorandum report RSI-0039, 2:45864 (ORNL/Sub-4269/17) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL C. and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
Standby power for railroad-highway grade crossing warn = 
systems. Final report Jun 1975-Jun 1976, 2:45254 S PB.263 92) 
ELECTRIC BATTERIES/ELECTRIC CABLES 
Use of Hysol US0009 polyurethane encapsulant in battery cables, 
2: 45621 (SAND-77-041 1) 
ELECTRIC CABLES 
See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/ELECTRICAL INSULATION 
High-voitage cables insulated with extruded polyethylene. present 
state of tests, service experience and prospects for future 
application, 2:45383 
ELECTRIC CABLES/FABRICATION 
Use of Hysol US0009 polyurethane encapsulant in battery cables, 
2: 45621 (SAND-77-0411) 
ELECTRIC CABLES/FLEXIBILITY 
Cable splice investigation points to aS flexibility, 2:44873 
ELECTRIC CABLES/QUALITY 
Anaconda quality assurance manual for generating station cables. 
Topical report, AWC-75-A, revision 1, 2:45528 (NP-21745) 
ELECTRIC CABLES/REPAIR 
Cable splice investigation points to improved flexibility, 2:44873 
ELECTRIC CABLES/SHIELDING 
Shielding effectiveness of single conductor flat shielded cables, 
2:46115 (BDX-613-1685) 
ELECTRIC CONTACTS/SQUID DEVICES 
Quantum interference on NbsSn film contacts at hydrogen 
temperatures, 2:46066 
ELECTRIC CONTROLLERS/ELECTRON TUBES 
Controllatron tube (14 Dec 1976) (Engineering Materials) (3 
(written instruction 2:46119 (CAPE- 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
—— ical influence of electric fields. Interim report, 2:46698 (PB- 
sled of extremely low frequency eleciric and magnetic fields 
upon growth development and behavior in domestic birds. 
Phase II (modulated wave). Final report, 15 Sep 1971-30 Apr 
1976, 2:46692 (AD-A-034526) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/PERFORMANCE TESTING 
Development and adaptation of field modulated generator systems 
~~ —_ energy applications. Progress report, 2:45343 (PB- 


ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
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ELECTRIC MOTORS/DESIGN 
Special motors for driving helium blowers for high-temperature 
reactors, 2:45427 
ELECTRIC MOTORS/USES 
Use of electrical machines for auxiliary drives in thermal power 
stations, 2:45352 
Cc POW 


ER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 

Efficiency and fairness of the terms and conditions under which 
electricity is sold to British manufacturing establishments 
(Optimality of Bulk Supply Tariff questioned), 2:45730 

ELECTRIC POWER/CONSUMPTION RATES 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume I. 
An overview of key determinants: historic patterns, 2:45648 
(NP-21916) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
A id and assessment of recent trend studies, 2:45649 (NP- 
2191 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consum — in California. Volume V. 
Highlights from interviews, 2:45652 (NP-21920) 

Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370 

Forecasting the impacts of alternative electricity rate structures: a 
feasibility study. Final report, 2:45722 (NP-21864) 

ELECTRIC POWER/DECISION MAKING 

Decision analysis of California electrical capacity expansion. Final 
report, 2:45723 (NP-21970) 

ELECTRIC POWER/DEMAND FACTORS 

Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume II. Annotated 
bibliography. Final report, 2:45726 (PB-261766) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:45727 
(PB-261767) 

ELECTRIC POWER/ECONOMIC ELASTICITY 

Forecasting the impacts of alternative electricity rate structures: a 

feasibility study. Final report, 2:45722 (NP-21864) 
ELECTRIC POWER/ENERGY SHORTAGES 

Energy shortage contingency plan: summary of recommendations, 
2:45686 (NP-21881) 

Energy shortage contingency plan: legislative and operational 
requirements, 2:45687 (NP-21882) 

ELECTRIC POWER/FORECASTING 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 

Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume II. Annotated 
bibliography. Final report, 2:45726 (PB-261766) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:45727 
(PB-261767) 

Our energy future. The role of research, development, and 
demonstration in ——s a national consensus on energy 
supply (Book), 2:4569 

ELECT RIC POWER/ PLANNING 

Decision analysis of California electrical capacity expansion. Final 
report, 2:45723 (NP-21970) 

ELECTRIC POWER/REGIONAL ANALYSIS 

Electric power development in the Pacific Northwest region: 
institutional commitments and alternatives, Phase I. Interim 
report, 2:45728 (PB-262382) 

ELECTRIC POWER/REGULATIONS 
Electric power: regulation of a natural monopoly (Review and 
recommendations), 2:45729 
ELECTRIC POWER/STATISTICS 
Montana historical energy statistics, 2:45689 (NP-21894) 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
ELECTRIC RAILWAYS/PLANNING 
New electrified lines for the 1976 summer time table, 2:45849 
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er RAILWAYS/PUMPED STORAGE POWER 
Hydraulic machines of the pump storage station Langenprozelten, 
West Germany--1, 2:45606 
C UTILITIES 


See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
ELECTRIC CONTACTS 
POTHEADS 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/TESTING 
Apparatus for high speed rotation of electrically operated devices 
(Patent; design of slip-ring assembly for transmitting electric 
signals between centrifuge stator and rotor), 2:46050 
ELECTRICAL INSULATORS/CHARGE TRANSPORT 
Insulators in strong electric fields, 2:46122 (BNWL-tr-241) 
ELECTRICAL INSULATORS/PERFORMANCE TESTING 
High-voltage cables insulated with extruded polyethylene. present 
state of tests, service experience and prospects for future 
application, 2:45383 
ELECTRICAL SURVEYS 
See also ELECTROMAGNETIC SURVEYS 
ELECTRICAL SURVEYS/ANALYTICAL SOLUTION 
Resistivity probing of a “exponential” earth with a homogeneous 
overburden, 2:46715 
ELECTRICAL SURVEYS/MEASURING METHODS 
True-temperature determination of geothermal reservoirs, 2:45314 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Engineering analysis of thermal phenomena for lead-acid batteries 
during recharge processes, 2:45618 (ANL-77-24) 
ELECTRIC-POWERED VEHICLES/METAL-GAS BATTERIES 
Control of generation of chiorine feed from chlorine hydrate for 
use in a metal chlorine electric energy storage device (Patent), 
2:45615 
ELECTRIC-POWERED VEHICLES/METAL-NONMETAL 
BATTERIES 


Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Interim report Mar 1975-Mar 1976, 
2:45609 (AD-A-035983) 

ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 

Federal support for the development of alternative automotive 
power systems: the general issue and the Stirling, diesel, and 
electric cases. Final report, 1 Nov 1974-30 Nov 1975, 2:45843 
(PB-263523) 

ELECTROCARDIOGRAMS 

Earlier onset of QRS in anterior precordial ECG leads. Precision 

of time interval measurements, 2:46528 
OLYTES/CHEMICAL ANALYSIS 

Methods for chemical analysis of thermal battery components, 
2:45958 (GEPP-299) 

OMAGNETIC PULSES/ENERGY YIELD 

Radio frequency electromagnetic radiation effects of 
chemical explosive charges , 2:46194 (N-77-13298) 

ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
SYNCHROTRON RADIATION 
VISIBLE RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 

Extremely low frequency electric field induced changes in rate of 
growth and brain and liver enzymes of rats. Final report, 
2:46697 (AD-A-035959) 

ELECTROMAGNETIC RADIATION/BIOLOGICAL 

RADIATION EFFECTS 

Biological effects of electromagnetic radiation, volume II, number 
2. Quarterly publication, 2:46689 (AD-A-034426) 

Biological effects of electromagnetic radiation. volume II, number 
3. Quarterly publication, 2:46690 (AD-A-034429) 

Biological effects of electromagnetic radiation. volume II, number 
4. Quarterly publication, 2:46691 (AD-A-034430) 

Biological effects of electromagnetic radiation. Volume II, number 
1, 2:46693 (AD-A-034893) 

Biological effects of nonionizing electro ic radiation. 
Volume I, number 2, 2:46694 (AD-A-034895) 

ELECTROMAGNETIC SURVEYS 
See also ELECTRICAL SURVEYS 
ELECTROMAGNETIC SURVEYS/MEASURING METHODS 

Model studies of the VLF-EM method of geophysical 

prospecting, 2:46716 
ELECTROMAGNETIC SURVEYS/RADIO EQUIPMENT 

Model studies of the VLF-EM method of geophysical 
prospecting, 2:46716 

Short note about a fieldtest with an electromagnetic frequency 
sounding instrument, 2:46717 


ELECTROSTATIC ANALYZERS 


ELECTRON BEAM WELDING/X-RAY SPECTROSCOPY 
Review of electron-beam welding studies utilizing x-ray 
2:46036 (RFP-2611) 
/BEAM PRODUCTION 
wees of sinusoidally modulated electron beams of high 
2:46774 
Tenet of foil-less diode of intense relativistic electron 
beams, 2:46775 
benchmark calculations. Problem No. 1. Topical report, 
y (AD-A-035607) 
Production of sinusoidally modulated electron beams of high 


urity, 2:46774 
EL ON BEAMS/INCLINATION 
Pitch angle measurement of an intense rotating relativistic electron 
beam, 2:46930 
ELECTRON BEAMS/RELATIVISTIC RANGE 
Pitch _— measurement of an intense rotating relativistic electron 
beam, 2:46930 
ELECTRON COLLISIONS 
See also ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/POTENTIAL SCA 
Interaction energy of a charged particle with the hydrogen 
molecule (Distance dependence, cross sections, electron shell 
polarization, variational method), 2:46789 (LA-tr-77-33) 
ELECTRON DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 
Thermoluminescent response of TLD-100 to low energy electrons 
(5 keV to 30 keV) and the effect of annealing in various 
atmospheres, 2:46174 ae 1105-234) 
ELECTRON SOURCES/GEOMETRY 
Production, control and utilization of extremel oo 
relativistic streams. Final report, 1 Jul 1974-40 Ten Jun 1976, 2:46998 
(AD-A-032908) 
ELECTRON SOURCES/POWER SUPPLIES 
Power supply, 9kW, 30 kV, 300 mA, voltage regulated, output 
voltage continuously variable, adjustable output current 
(specification) (24 Nov 1969) (Engineering Materials) (22 
pages), 2:46152 (CAPE-2576) 
'(ON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
roger elastic e-d scattering, 2:46824 
ONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
ae wane the qualitative theory of lumped parameter systems, 


ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
RADIO EQUIPMENT 
ELECTRONIC EQUIPMENT/TESTING 
— urpose laboratory test system applying CAMAC standards, 
116 (BDX-613-1717) 
ELECTRON MOLECULE COLLISIONS/EXCITATION 
Tabulation of hybrid theory calculated e-N2 vibrational and 
rotational cross sections (0.1 to 10 eV), 2:46786 (N-77-11830) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
New particle production from DASP at DORIS (Angular 
distributions), 2:46801 (SLAC-198) 
Study of charmed mesons at SPEAR (3.9 to 4.6 GeV), 2:46818 
(SLAC-198) 
ELECTRON-POSITRON INTERACTIONS/ 
ELECTROPRODUCTION 
Recent PLUTO results from DORIS, 2:46802 (SLAC-198) 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


New particle production from DASP at DORIS (Angular 
distributions), 2:46801 (SLAC-198) 
Recent PLUTO results from DORIS, 2:46802 (SLAC-198) 
ELECTRON-PROTON INTERACTIONS/CROSS SECTIONS 
Electroproduction of pions at the threshold: determination of the 
pion radius and ysis of axial-vector form factor of the 
nucleon, 2:46805 
ELECTRONS, 
See also SOLVATED ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/LEPTON NUMBER 
Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH-511-230-77) 
ELECTRONS/STIMULATED EMISSION 
Stimulated effects upon “jarring” of an electron in an external 
electromagnetic field, 2:46844 
ELECTROSTATIC ANALYZERS 
Scatha satellite instrumentation report: thermal plasma analyzer; 
rapid scan particle detector; electron beam system; positive ion 
beam system. Air Force surveys in geophysics (final), 2:46184 
(AD-A-035506) 


ELECTROSTATIC PRECIPITATORS/DESIGN 


ELECTROSTATIC PRECIPITATORS/DESIGN 
Development program for an ionizer-precipitator fine particle dust 
collection system as applied to coal-fired utility steam 
generators. Volume I. Final report, 2:45365 (PB-260652) 


Electrostatic pr meen (Patent), 2:46057 
ELECTROSTATI 
TESTING 


PRECIPITA TORS/PERFORMANCE 


Development program for an ionizer-precipitator fine particle dust 
collection system as applied to coal-fired utility steam 
enerators. Volume I. Final 29 (PB-260652) 
NT 114/SPONTANEOUS FISS. 
—— 1/27 [521] and the stability ow superheavy elements, 


See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/BIOLOGICAL EFFECTS 
Effects of trace elements on urease activit Lee in a 2:46290 
ELEMENTS/ENVIRONMENTAL TRANSPO 
Pathways of trace elements in the environment . eee 
transport of chemical effluents from fossil-fuel power plants), 
2:46215 (CONF-770210-3) 
ELEMENTS/TOXICITY 
Pathways of trace elements in the environment (Environmental 
transport of chemical effluents from fossil-fuel power plants), 
2:46215 (CONF-770210-3) 
EMBOLI/DIAGNOSIS 
Clinical nuclear medicine (Scintiscanning for — of lung 
diseases), 2:46495 (UCLA-12-1082) 
EMBRYOS/MORTALITY 
Embryonic susceptibility of Microtus ochrogaster (common 
rairie vole) to pheny! mercuric acetate, 2:46654 
‘GENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 


See SCRAM RODS 


See ELECTROMAGNETIC PULSES 
EMPLOYMENT 
Energy and employment impacts of policy alternatives, 2:45644 
(COO-2865-4 
ENDOSPERM 
Phosphatidic acid synthesis in castor bean endosperm, 2:46408 
ENEL-4 REACTOR/PRESSURE VESSELS 
Acoustic emission monitoring during the first pressure vessel 
hydrotest at the ENEL Caorso BWR power station, 2:45407 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/ECONOMICS 
Investigation of international energy economics (Use of 
econometric model EXPLOR), 2:45643 (BNWL-2134) 
ENERGY/MEETINGS 
Proceedings of workshop on ERDA: — Program for the 
Rocky Mountain States, 2:45628 (LA-6541-C) 
ENERGY ACCOUNTING 
Energy shortage contingency plan, 2:45688 cred 
ENERGY ACCOUNTING/ENERGY MOD 
Energy analysis in modelling, 2:45640 
ENERGY ACCOUNTING/ENERGY POLICY 
Energy and employment impacts of policy alternatives, 2:45644 
(COO-2865-4) 
ENERGY ACCOUNTING/INDUSTRY 
Analysis of selected energy systems, 2:45641 
ENERGY ACCOUNTING/SYSTEMS ANALYSIS 
Methods of energy analysis, 2:45639 
Principles of energy analysis, 2:45638 
ENERGY CONSERVATION 
Development of an industry-government cooperative ener; 
conservation program for small manufacturers: phase I. Final 
report, Project 8978, 2:45675 (COO-2852-2) 
Energy documents 12: report from the Research Commission 
the use of heat (Seven papers), 2:45637 (ERDA-tr-287) 
Factors that influence the acceptance of integrated community 
energy systems, 2:45633 (ANL-77-XX-72) 
Financial overview of integrated community energy systems, 
2:45632 (ANL-77-XX-71) 
Technology assessment of modular integrated utility systems. 
Volume 1. Summary report, 2:45636 (ORNL/HUD/MIUS-24) 
ENERGY CONSERVATION/COMMUNICATIONS 
Energy advisory service. Second quarterly report, September 1, 
1976-November 30, 1976 (New York Tech Energy Hot Line), 
2:45631 (TID-27521) 
ENERGY CONSERVATION/ECONOMICS 
Economic optimization in the energy conservation design of 
single-family housing, 2:45785 
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ENERGY CONSERVATION/ENERGY ACCOUNTING 
Energy shortage contingency plan, 2:45688 (NP-21890) 
Y ERVATION. GY SOURCE 


to energy resources dev 
ENERGY CONSERVATION/GOVERNMENT 
—o rvation and government influence on energy use, 
2:45 
ENERGY CONSERVATION/IMPLEMENTATION 
Social aspects of energy conservation. Study module IB final 
report, 2:45676 (NP-21857) 
y advisory service. Second 
19 30, 1976 (New York Tech 
2:45631 


TVA pro seek to reduce energy waste, 2:45680 
ENERGY /MANAGEMENT 


ment, 2:45810 
LICIES 


Lin a 
ot Line), 


INNSERVATION, 
A guide to reducing energy-use budget costs, 2 coats, 245678 (PB-260632) 
ENERGY CONSERVATION/MANUALS 
A guide to een energy-use budget costs, 2:45678 (PB-260632) 
Energy manager dbook, 2:45681 
ENERGY CO SERVATION/MEETINGS 
Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 
ENERGY CONSERVATION/OPTIMIZATION 
Economic optimization in the energy conservation design of 
single-family housing, 2:45785 
ENERGY CONSERVATION/PLANNING 
Assessment of fuel-conservation potential of a ground- 
transportation system due to full utilization of its mass 
transportation capabilities. Final report (Kansas City, Kansas), 
2:45805 (PB-262125) 
Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 
ENERGY CONSERVATION/PUBLIC OPINION 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 
ENERGY CONSERVATION/SOCIAL IMPACT 
Social aspects of energy conservation. Study module IB final 
report, 2:45676 (NP-21857) 
ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 
A national program to develop and implement technologi 
appropriate for low-income communities, 2:45653 (PB-262338) 
ENERGY CONSUMPTION/DECISION MAKING 
Synposis of proceedings: Energy Research and Development 
Administration public meeting, "The Midwest Perspective”. 
Creating energy choices for the future, 2:45664 (ERDA-76- 
1(PM-4)) 
ENERGY CONSUMPTION/ECONOMIC IMPACT 
Energy and social economics, 2:45656 
Investigation of international energy economics (Use 
econometric model EXPLOR), BNWL 213) 
ENERGY CONSUMPTION/ECONO) 
Economics of resource use, 2:45655 
ENERGY CONSUMPTION/ENERGY ACCOUNTING 
Energy and employment impacts of policy alternatives, 2:45644 
(COO-2865-4) 


Methods of energy analysis, 2:45639 
ENERGY CONSUMPTION/ENERGY SOURCE 
DEVELOPMENT 
Conservative approach to energy resources ape 2:45810 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Environmental aspects of energy conversion and use, 2:45659 
ENERGY CONSUMPTION/FORECASTING 
Energy consumption in Montana: projections to 1990, 2:45736 
(NP-21898) 
ENERGY CONSUMPTION/GLOBAL ASPECTS 
Environmental aspects of energy conversion and use, 2:45659 
ENERGY CONSUMPTION/GOVERNMENT POLICIES 
— —_— and government influence on energy use, 
ENERGY CONSUMPTION/SIMULATION 
Energy budget, parametric, and life-cycle studies of single-family 
residential structures, 2:45784 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
ENERGY CONSUMPTION/SYSTEMS ANALYSIS 
Collection of papers of the Research Institute for Fuel and Energy 
Economy in Prague from 1973 (Book, in Czech with English 
and Russian abstracts), 2:45693 
Principles of energy analysis, 2:45638 
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ENERGY CONVERSION/ENERGY BALANCE 

Environmental aspects of energy conversion and use, 2:45659 

ENERGY CONVERSION/ENVIRONMENTAL IMPACTS 
Environmental aspects of energy conversion and use, 2:45659 
ENERGY CONVERSION/MEETINGS 

Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 

Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 

ENERGY CONVERSION/PLANNING 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 
ENERGY CONVERSION/RESEARCH PROGRAMS 
- An analysis of federal R and D funding by function, fiscal years 
1969-1977. Final report, 1969-1977, 2:45667 (PB-263543) 
Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 
ENERGY DEMAND/BIBLIOGRAPHIES 
Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume II. Annotated 
bibliography. Fine! report, 2:45726 (PB-261766) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:45727 
(PB-261767) 

ENERGY DEMAND/CALCULATION METHODS 

Component and system simulation for energy-requirement 

calculations, 2:45756 
ENERGY DEMAND/COMPUTER CALCULATIONS 

Crosschecking energy analysis procedures and standardizing 
weather input, 2:45757 

Field validation of energy calculation ure, 2:45758 

Summary results of the Ohio State University field validation 
lwo (Comparison of measurements with simulated results), 
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ENERGY DEMAND/ENERGY MODELS 

Residential energy demand analysis: data and methodology 

(BESOM), 2:45682 (BNL-21920) 
ENERGY DEMAND/FORECASTING 

Consensus forecast of U.S. energy supply and demand to the year 

2000, 2:45690 (ORNL/TM-5369) 


Economics of large-scale surface coal mining using simulation 


wi 
models. Final report, volume 14. User's manual for dragline 


stripping micromodels, 2:44842 (FE-1520-114) 

Economics of large-scale surface coal mining one simulation 
modes. Final report, volume 15. User’s manual for shovel truck 
mining micromodels, 2:44843 (FE-1520-115) 

National coal model: description and documentation. Final report, 
2:44900 (PB-263334) 

ENERGY DEMAND/MATHEMATICAL MODELS 

National coal model: description and documentation. Final report, 
2:44900 (PB-263334) 

ENERGY DEMAND/SIMULATION 

Residential ener a and opportunities for energy 
conservation (S "®imula tion using NBSLD computer code; Austin, 


See ENERGY TRANSFER 
ENERGY FACILITIES/ECONOMICS 
Financial overview of integrated community energy systems, 
2:45632 (ANL-77-XX-71) 
ENERGY FACILITIES/ENERGY CONSERVATION 
Factors that influence the tance of integrated community 
energy systems, 2:45633 (ANL-77-XX-72) 
ENERGY FACILITIES/EVALUATION 
Factors that influence the acceptance of in’ 
energy systems, 2:45633 (ANL-77-XX-72) 
ENERGY FACILITIES/SITE SELECTION 
Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial analysis procedures and computer 
graphics), 2:46298 (ORNL/NUREG/TM-80) 
ENERGY FACILITIES/SOCIO-ECONOMIC FACTORS 
Factors that influence the acceptance of integrated community 
energy systems, 2:45633 (ANL-77-XX-72) 
ENERGY MANAGEMENT/MANUALS 
Energy manager's handbook, 2:45681 
ENERGY MODELS 
Effects of parametric uncertainty and technological change on 
input-output models, 2:45698 
Fuel and energy price forecasts. Final Report. Volume II. Data 
base (Using SRI energy model), 2:45684 (EPRI-EA-433(Vol.2)) 
Investigation of international energy economics (Use of 
econometric model EXPLOR), 2:45643 (BNWL-2134) 
Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume II. Annotated 
bibliography. Final report, 2:45726 (PB-261766) 
Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:45727 
(PB-261767) 


community 


ENERGY SOURCE DEVELOPMENT/RESEARCH 


Residential energy demand analysis: data and methodology 
(BESOM), 2:45682 
ENERGY MODELS/COAL 
A transportation model for the United States coal 
Agricultural economics research report, 2:45710 (5710 (PB 200367) 
MODELS/ENERGY ACCOUNTING 
analysis in modelling, 2:45640 
Y MODELS/ENERGY CONSUMPTION 
“a dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
ENERGY POLICY 
ae supply and government policy (Book), 2:45694 
Environmental ts of energy conversion and use, 2:45659 
a (To : Energy Supply and Government Policy), 
Public role in energy research and development (Assessment of 
trategic studies for energy planning and management. Final 
report, 2:45630 (PB-260364 
ond the crisis: transitional, efficient, and ultimate resources 
Gear of forecasting; basis for decisions and by whom), 


ENERGY POLICY ENVIRONMENTAL IMPACTS 
Energy Fmd from an environmental perspective (Options and 
considerations), 2:45702 
ENERGY POLICY/EVALUATION 
Why U.S. energy og = failed (Review; over-emphasis on 
rimitive aspects), 2 
RGY POL CY MANAGEMENT 
Federal Government energy organization (Suggested 
alternatives), 2:45705 
ENERGY POLICY/MATHEMATICAL MODELS 
Effects of parametric uncertainty and technological change on 
input-output models, 2:45698 
ENERGY POLICY/PUBLIC RELATIONS 
Synposis of proceedings: Energy Research and Development 
Administration public "The Midwest Perspective”. 
oma choices for the future, 2:45664 (ERDA-76- 
ENERGY POLICY/SYSTEMS ANALYSIS 
System interdependencies and government policy (Effects of 
substitutability and complementarity between end uses and 
factor inputs), 2:45703 
ENERGY POLICY/USA 
Social aspects of energy conservation. Study module IB final 
report, 2:45676 (NP-21857) 
ENERGY SHORTAGES/EMERGENCY PLAN 
Energy shortage contingency plan: summary of recommendations, 
2:45686 (NP-21881) 
Energy shortage contingency plan: legislative and operational 
requirements, 2:45687 (NP-21882) 
ENERGY SHORTAGES/REVIEWS 
A summary of the DARPA energy and materials shortages 
SS fiscal years 1972-1976. Final report, 2:45748 (AD-A- 
36021) 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Energy and social economics, 2:45656 
Investigation of international energy economics (Use of 
econometric model EXPLOR), 2:45643 (BNWL-2134) 
Time-series profile of urban infrastructure stocks in selected boom 
towns in the Rocky Mountain States (Twenty-six towns), 
2:45646 (LA-6687-MS) 
ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 
Disposal policy for energy resources in the public domain 
(Review and strategy development), 2:45701 
Energy policy from an environmental perspective (Options and 
considerations), 2:45702 
ENERGY SOURCE DEVELOPMENT/ENGINEERING 
Conservative approach to energy resources development, 2:45810 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


Environmental with Arctic development 
especially in Alaska, 2:46 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 
Energy policy from an environmental perspective (Options and 
considerations), 2:45702 
ENERGY SOURCE DEVELOPMENT/PLANNING 
Perspective for energy development policy planning in Kentucky. 
Project No. SFRC-IGA-05, 2:45685 (NP-21858) 
ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 
Electric power development in the Pacific Northwest region: 
institutional commitments and alternatives, Phase I. Interim 
report, 2:45728 (PB-262382) 
ENERGY SOURCE DEVELOPMENT/RESEARCH 
PROGRAMS 
Montana energy research: summer 1976, 2:45665 (NP-21899) 
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ENERGY SOURCES 


ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WAVE POWER 
Energy supply and government ee 4 (Book), 2 
Introduction (To book: Energy Supply and Sarason Policy), 
2:45695 
Polar energy resources potential. Report for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
the Congressional Research Service, Library of Congress, 
2:45663 
ENERGY SOURCES/ECONOMIC ELASTICITY 
Economics of resource use, 2:45655 
ENERGY SOURCES/ENERGY ACCOUNTING 
Energy and employment impacts of policy alternatives, 2:45644 
(COO-2865-4) 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Quantifying benefits of pollution control: benefits of controlli 
air and water pollution from energy production and use, 2:46337 
(NP-21893) 
ENERGY SOURCES/EVALUATION 
Evaluation of the energy potential of carbonaceous sediments, 
2:45707 


ENERGY SOURCES/EXPLOITATION 
Economic factors in the optimal depletion of resources, 2:45660 
(PB-262706) 
ENERGY SOURCES/FORECASTING 
Energy sources for the future and their effective utilization, 
2:45697 


Our energy future. The role of research, development, and 
demonstration in reaching a national consensus on energy 
supply (Book), 2:45696 

Synposis of proceedings: Energy Research and Development 
Administration public meeting, "The Midwest Perspective”. 
Creating energy choices for the future, 2:45664 (ERDA-76- 
1(PM-4)) 

ENERGY SOURCES/MANAGEMENT 
Strategic studies for energy planning and management. Final 
report, 2:45630 (PB-260364) 
ENERGY SOURCES/MAPS 
Energy resources of Texas, 2:46711 
ENERGY SOURCES/PLANNING 
Strategic studies for energy planning and management. Final 
report, 2:45630 (PB-260364) 
ENERGY SOURCES/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
ENERGY SOURCES/USES 
——- —_— for the future and their effective utilization, 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/ENERGY CONSERVATION 
Energy manager's handbook, 2:45681 
ENERGY STORAGE/REVIEWS 
Energy programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, 2:45600 (AD-A-035614) 
ENERGY SUPPLIES 
Energy supply and (Book), 2:45694 
(To boo! upply and Government Policy), 
ENERGY SUPPLIES/CHARGES 

Fuel and energy price forecasts. Final Report. Volume 

base (Using SRI energy model), 2:45684 (EPRIEA-3(VOL 2)) 
ENERGY SUPPLIES/DECISION MAKING 

Our energy future: where is reality (Northwest USA), 2:45683 
(BNWL-SA-6029) 

ENERGY SUPPLIES/FORECASTING 

Consensus forecast of U.S. energy supply and demand to the year 

2000, 2:45690 (ORNL/TM-5369) 

——— for the future and their effective utilization, 


Our energy future. The role of research, development, and 
demonstration in reaching a national consensus on energy 
supply (Book), 2:45696 

Our energy future: where is reality (Northwest USA), 2:45683 
(BNWL-SA-6029) 

ENERGY SUPPLIES/INFORMATION 
Quarterly report: energy information report to Congress 

by Public Law 93-319, amended by Public Law wrote. thind 
quarter, 1976, 2:45629 (NTISUB/B-027-76/003) 

ENERGY SUPPLIES/MATHEMATICAL MODELS 

National coal model: description and documentation. Final report, 
2:44900 (PB-263334) 
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ENERGY SUPPLIES/NET ENERGY 
Price indexes for use with CAC energy-intensity coefficients, 
2:45635 (ORAU/IEA(M)-77-8) 
ENERGY SUPPLIES/PUBLIC RELATIONS 
Synposis of proceedings: Energy Research and Development 
Administration public meeting, ‘"The Midwest Perspective”. 
Creating energy choices for e future, 2:45664 (ERDA-76- 


1(PM-4)) 
ENERGY SUPPLIES/RESEARCH PROGRAMS 
Public role in ener; By research and development (Assessment of 
effectiveness and funding policy), 2:45668 
ENERGY SUPPLIES/SY ANALYS 
Collection of pa of the Research Institute for Fuel and Energy 
Economy in Prague from 1973 (Book, in Czech with English 
and Russian abstracts), 2:45693 
System interdependencies and government policy (Effects of 
substitutability and complementarity between end uses and 
factor inputs), 2:45703 
ENERGY SUPPLIES/USES 
for the future and their effective utilization, 
2: 
ENERGY TRANSFER/CHEMICAL REACTION KINETICS 
— — ion studies of vibrational energy transfer mechanisms, 
ENGINEERED SAFETY SYSTEMS 
See also ———— SYSTEMS 
ENGINEERED SAFETY SYSTEMS/DESIGN 
Laser lab door interlock system (Aug 1971) (Engi i 
ie (30 drawings including parts lists), 2:46113 (CAPE- 
ENGINEERING/EDUCATION 
Double major programs in materials science and civil, electrical, 
and mechanical engineering at the University of California, 
Berkeley, 2:46035 
GLAND 


See UNITED KINGDOM 
ENHANCED RECOVERY/FINANCING 
Financing enhanced recovery, 2:44942 
ENRICHED URANIUM/PRODUCTION 
Nuclear fuel cycle: (3) uranium enrichment, 2:45108 
ENRICHMENT (ISOTOPIC) 


See ISOTOPE SEPARATION 
ENSTATITE 
See MAGNESIUM SILICATES 
ENTITLEMENTS PROGRAM 
Monthly ay review. Monthly repts, 2:44977 (NTISUB/C-127) 
ENTOM 
See INSECTS 


‘(ONMENT 
See also BIOSPHERE 
Energy policy from an environmental perspective (Options and 
considerations), 2:45702 
ENVIRONMENT/BIOLOGICAL ADAPTATION 
— dyschronism and chronotypic ecophilia as factors in 
longevity, 2:46521 -770412-1) 
/RADIATION MONITORING 
radiation 2:46258 (NCRP-50) 
ENVIRONMENT/RESEARCH PROGRAMS 
An analysis of federal R and D funding by function, fiscal y 
1969-1977. Final report, 1969-1977, 2:45667 (PB-263543) 
ENVIRONMENTAL PROTECTION AGENCY / 
ORGANIZATIONAL MODELS 
Program guide. Fiscal year 1977, October 1976-September 1977, 
2:45658 (EPA-600/9-76-029) 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
Program guide. Fiscal year 1977, October 1976-September 1977, 
2:45658 (EPA-600/9-76-029) 


See also ACID PHOSPHATASE 
ALKALINE PHOSPHATASE 
AMINOTRANSFERASES 
ESTERASES 
HYDROXYLASE 


IN 
PHOSPHOTRANSFERASES 
POL YMERASES 
ENZYMES/BIOSYNTHESIS 
Semiquantitative plate assay for determination of cellulase 
roduction by Trichoderma viride, 2:46514 
ENZYMES/CHEMICAL ACTIVATION 


In vitro activation of a galactosyl transferase involved in the 
osmotic regulation of Ochromonas, 2:46396 
ENZYMES, ERATURE DEPENDENCE 
Effect of temperature acclimation on the microsomal ATPases of 
the frog brain, 2:46605 
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EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPIDERMIS/CELL PROLIFERATION 
Carcinogenesis and the regulation of cell growth and 
development, 2:46450 (UCLA-12-1082) 
EPIDERMIS/ELECTRON MICROSCOPY 
Trichomes of Cannabis sativa as viewed with scanning electron 
microscope, 2:46516 
EPIDERMIS’ MORPHOLOGICAL CHANGES 
Trichomes of Cannabis sativa as viewed with scanning electron 
microscope, 2:46516 
EPIPHYSIS INES) 
See BONE TISSUES 


See also EPIDERMIS 
EPITHELIUM/CARCINOMAS 
a al of N’-Nitrosonornicotine in Sprague-Dawley rats, 


Material and processing four conformal coatings. 
Final report, 2:45945 (BD? -613- )) 
PROPERTIES 


ms of four conformal coatings. 
9.45945 (BDX-613- 3-1496(Rev.)) 


IFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE/BIBLIOGRAPHIES 
Soviet poten s of state research in 1970-1975, 2:45862 (LA-6692) 
EQUILIB ILASMA/PLASMA SIMULATION 
Guiding center of toroidal plasmas, 2:46954 
UIP’ 


See also DRILLING EQUIPMENT 
HYDRAULIC EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
EQUIPMENT/EROSION 
Effect of hydrothermal environments on the erosion of castable 
refractories (15 refs), 2:44735 


EQUIPMENT/WEAR 
Effect of hydrothermal environmen 


ts on the erosion of castable 
refractories (15 refs), 2:44735 
EQUIPMENT INTERFACES/ELECTRONIC CIRCUITS 
16 channel router (Feb 1977) ain Materials) (4 
loppy nte nterface 1975 
Materials) (3 drawings), 2:46121 (CAPE-2577) 
ERBIUM/PHOTOIO TION 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
ALCIFEROL/CHROMATOGRAPHY 
Determination of D2 wig 
chromatograph 


Pathologic erythrocytes in the capillary mic 
ERYTHROCYTES/M /MORPHOLOGICAL CHANGES 
A23187 and red cells: changes in deformability, K*, M 
and ATP, 2:46380 
Determinants of 


Pathologic erythrocytes in the capi 
ESCHERICHIA COLI/BI 
Modulation of lipopolysaccharide (LPS)-mediated function 
structural differences of two distinct 
Escherichia coli K235 LPS, 2: 
ESKIMOS/DIET 
Research on the dynamics of Arctic tundra a. 
rt, 1 July 1975-30 June 1976, 2:46272 (SAN-807X6) 
ESOPHAGUS/CARCINOMAS 
Effect of substituents on the carcinogenicity of N- 
nitrosopyrrolidine rats, 2:46658 
ESOPHAGUS/NEOP 
Carcinogenicity test of two unsaturated derivatives of N- 
in Sprague-Dawley rats, 2:46668 


See also LIPASES 
ESTERASES/BIOCHEMISTRY 
a function, structure and proteins, 2:46377 (UCLA-12-1082) 


(Includes esters of organic and inorganic acids.) 
ESTERS/BIOSYNTHESIS 
Lipid composition, function and metabolism in marine organisms, 
46376 
ESTROGENS/BIOLOGICAL EFFECTS 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA- 12-1082) 


and their hormonal control, 


ive tract fluid 
46379 (UCLA-12-1082) 
ES/ECOLOGY 


Ecology of eelgrass, zostera marina (L.), fish communities. II. 
Functional analysis, 2:46301 
ESTUARIES/WATER POLLUTION 
— A bibliography. Volume 3, 2:46308 (PB- 
Intertidal trace metal concentrations in some sediments from the 
Humber estuary, 2:46317 
ESTUARINE ECOSYSTEMS 
See TIC YSTEMS 
Carbon di ide d in ~~ 1 of 
n dioxide and ethylene control of spore germination in 
Onoclea sensibilis L., 2:46636 
ETHYLENE/PHASE STUDIES 
Pressure, volume, temperature relations of ethylene, 2:46001 
ETHYLENE/PHOTOIONIZATION 
Molecular photoelectron spectroscopy at 132.3 eV:Nz, CO, C2H, 
and Oz, 2:46780 
ETHYLENE/PRODUCTIVITY 
inhibin of ethylene production by cobaltous ion (Beans, apples), 


ETHYLENE/THERMODYNAMIC PROPERTIES 
Pressure, volume, ae relations of ethylene, 2:46001 
ETHYLENE POLY 
See POLYETHYLENES 
EUROPE 
See also CZECHOSLOVAKIA 
FRANCE 


GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
POLAND 
UNITED KINGDOM 

‘SSR 


U: 
EUROPE/GCFR TYPE REACTORS 
Status of gas-cooled fast breeder reactor programs, 2:45476 
EUROPE/GOVERNMENT POLICIES 
Plea for disengagement, 2:47019 (LA-tr-77-38) 
EUROPE/TOTAL ENERGY SYSTEMS 
Total-energy cities in mild climates, 2:45642 
EUROPIUM/PHOTOIONIZATION 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
EUROPIUM FLUORIDES/THERMODYNAMIC PROPERTIES 
Thermochemistry of gaseous compounds of metals. Annual 
summary report, 5 Dec 1975-4 1976, 2:45983 (AD-A- 
035704) 
EUROPIUM OXIDES/DISSOCIATION ENERGY 
Molecular studies of gaseous oxides. Final report, 1 Jul 1975-30 
1976, 2:45982 (AD-A-033675) 
EUROPIUM OXIDES/ELECTRIC CONDUCTIVITY 
New mechanism of transition of degenerate ferromagnetic 
semiconductors into the insulator state, 2:45933 
EUROPIUM OXIDES/PHASE TRANSFORMATIONS 
New mechanism of transition of degenerate ferromagnetic 
semiconductors into the insulator a, 2:45933 
EVAPORATIVE COOLING/ECONO 
Evaporative cooling in industry, 2: 45798 
EVAPORATIVE COOLING/ FEASIBILITY STUDIES 
Evaporative cooling in industry, 2:45798 
EVAPORATORS/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
EXHAUST GASES/CHEMICAL ANALYSIS 
Application of total hydrocarbon flame ionization detectors to the 
analysis of hydrocarbon mixtures from motor vehicles, with and 
without catalytic emission control, 2:46243 
EXHAUST GASES/CHEMICAL REACTION KINETICS 
Development and utility of reactivity scales from smog chamber 
data, 2:45006 (BM-RI-8023) 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 
Lead in urban and rural song birds, 2:46675 
EXHAUST GASES/ENVIRONMENTAL TRANSPORT 
ANL/HIWAY: an air pollution evaluation model for roadways, 
2:46210 (ANL-76-XX-37) 
EXHAUST GASES/HEALTH HAZARDS 
Formation of acrolein from various amino-acids and polyamines 
under degradation at 100°C, 2:46687 
EXHAUST GASES/MEASURING METHODS 
Oxides of nitrogen measurement at exhaust gases of combustion 
engines, 2:46235 
EXOELECTRON DOSEMETERS/REVIEWS 
Solid state radiation dosimetry, 2:46176 (COO-1105-238) 
EXOSKELETON/GROWTH 
Free amino acid pools in muscle and hemolym gt during the molt 
cycle of the land crab, Gecarcinus lateralis, 2:4646 
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EPOXY CO 
See EPOXIDES 
ERYTHROCYTES/ELASTICITY 
Determinants of erythrocyte membrane elasticity, 2:46428 
ERYTHROCYTES/MALFORMATIONS 
lon, 2:46517 
Ca**, 
28 
ERYTHROCYTES/PATHOLOGY 
46517 
by 
of 
gress 


EXPLOSION WELDING/USES 


EXPLOSION WELDiNG/USES 
er " explosion-welded transition joints, 2:45870 (LA- 
UR-77-49 
EXPLOSIVE INSTABILITY/INSTABILITY GROWTH RATES 
Experimental observation of explosive instability due to a helical 
electron beam, 2:46965 
EYES/RADIATION HAZARDS 
Characteristics of damage produced by non-circular retinal laser 
oose7e) Interim report, 1 May-31 Jul 1976, 2:46696 (AD-A- 
035878 
Ocular hazard of the gallium arsenide (GaAs) laser. Final report, 1 
Jan 1970-1 Jan 1975, 2:46695 (AD-A-035877) 


F 


F REGION/ELECTRON DENSITY 
The ionospheric F-region near 60 deg magnetic latitude: monthly 
mean behavior and substorm effects during winter nights. 
Annual report 1 Sep 1975-31 Aug 1976, 2: 46763 (AD-A-035940) 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/BIOLOGICAL RADIATION EFFECTS 
Information for physicians on irradiation-related thyroid cancer, 
The National Institute (1251, /sup 99m/Tc tracer 
techniques), 2:46: 
FALLOUT/WASHOUT 
Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST BURST REACTOR FACILITY 
See FBRF REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ANGULAR DISTRIBUTION 
Sensitivity profiles for secondary energy and angular distributions, 
2:46882 (LA-UR-77-917) 
FAST NEUTRONS/ATTENUATION 
Relative attenuation characteristics of some shielding materials for 
PuB neutrons (2.2 MeV), 2:46889 (LBL-6167) 
FAST NEUTRONS/ENERGY SPECTRA 
Sensitivity profiles for secondary energy and angular distributions, 
2:46882 (LA-UR-77-917) 
FAST REACTORS 
See also FBR TYPE REACTORS 
FBRF REACTOR 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
TAPIRO REACTOR 
YAYOI REACTOR 
FAST REACTORS/FISSION PRODUCTS 
Transmutation of *Sr and '°7Cs in a high-flux fast reactor with a 
thermalized central region, 2:45435 
FAST REACTORS/REACTOR KINETICS 
Analysis of plate lattice heterogeneity effects of fast reactor with 
coarse group constants, 2:45510 
Convergence and error estimate of perturbation method in reactor 
calculations, 2:45513 
ery of anisotropy of diffusion coefficient in a fast reactor, 
Improved ep matrix method and its verification by one- 
dimensiona analysis on fast reactors, 2:45512 
Simple approximate treatment of neutron inelastic scattering in a 
fast reactor assembly, 2:45505 
FASTENERS 
aaetaines in or relating to bolts or studs (Patent), 2:45545 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 
Cooling of a storage vessel containing high-level radioactive 
wastes, 2:45188 
FBRF REACTOR/FUEL ELEMENT FAILURE 
Fast Burst Reactor burst rod adaptor failure analysis, 2:45564 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDWATER HEATERS 
Steam generator (Patent), 2:45414 
FERMILAB ACCELERATOR/APERTURES 
Measuring the aperture and locating beam obstructions 
Fermilab accelerator, 2:46150 (CONF._770313-100) 
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FERMILAB ACCELERATOR/BEAM BENDING MAGNETS 
Poe test of Energy Doubler/Saver bending magnet, 2:46147 
(CONF-7703 13-23) 
FERMILAB ACCELERATOR/BEAM BUNCHING 
Reappearance of Linac bunch structure on booster bunches during 
capture and acceleration, 2:46137 (CONF-7703 13-58) 
FERM ILAB ACCELERATOR/BEAM DYNAMICS 
Operation of the Fermilab accelerator as a proton storage ring, 
2:46138 (CONF-7703 13-98) 
FERMILAB ACCELERATOR/BEAM MONITORING 
Measuring the aperture and locating beam obstructions in the 
Fermilab accelerator, 2:46150 (CONF-7703 13-100) 
ACCELERATOR/EQUIPMENT PROTECTION 
Energy Doubler/Saver safety leads, 2: <2 (CONF-770313-25) 
FERMILAB ACCELERATOR/PARTICLE BOOSTERS 
Control of Fermilab Booster tunes, 2:46149 (CONF-7703 13-54) 
Injection methods in the Fermilab booster, 2:46155 (CONF- 
770313-110) 
FERMIONS/DECAY 
Final states in charmed particle decays, 2:46825 (COO-2220-102) 
FERTILIZERS/ENVIRONMENTAL EFFECTS 
Cadmium and zinc additions to Wisconsin soils !»y commercial 
fertilizers and wastewater sludge application, 2:46286 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FFTF REACTOR/HEAT EXCHANGERS 
Inelastic behavior and strain tolerances of SS 304 and 316 
os for LMFBR and FFTF, 2:45447 (WARD-HT- 
-24 
FFTF REACTOR/REACTOR CORE DISRUPTION 
Containment margins in FFTF for postulated failure of in-vessel 
post-accident heat removal, 2:45577 (HEDL-TME-77-18) 
FFTF REACTOR/REACTOR SAFETY 
FSAR Amendment 3 changes; Chapter 5 through Appendix B, 
2:45574 (HEDL-TI-75002-3 
FSAR amendment 4, 2:45575 (HEDL-TI-75002-4) 
FFTF REACTOR/REACTOR SIMULATORS 
FFTF operations: initial operator training simulator program, 
2:45445 (HEDL-SA-1129) 
FFTF REACTOR/THERMOMETERS 
Interferometric investigation of turbulently fluctuating 
temperature in an LMFBR outlet plenum geometry, 2:45465 
FIBERS/PHYSICAL RADIATION EFFECTS 
Environmental effects on the mechanical properties of high- 
performance fibres (PBI, Nomex, and Kevlar 49), 2:45939 (AD- 
A-032858) 
FIBROBLASTS/BIOCHEMICAL REACTION KINETICS 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the catalytic properties of the a, Bz, and aB 
enzyme forms, 2:46415 
FIBROBLASTS/MUTAGENESIS 
— mutagenesis in synchronous hamster cells, 
2:4644 


Ss 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/PHYSICAL RADIATION EFFECTS 
Statistical analysis of defect-caused laser damage in thin films, 
2:45957 
FILMS/SPUTTERING 
Sputtering of thin films in an ion microprobe, 2:46767 
FINLAND/ENERGY SOURCES 
Polar energy resources potential. Report p for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
the Congressional Research Service, Library of Congress, 


2:45663 
FIRE EXTINGUISHERS/DESIGN 
agent for metal fires (Patent), 2:46114 
FIRST W. ALL/SPU TTERIN 


Neutron sputtering of solids, 2:46768 
FISHES 


Distribution of total and organic mercury in seven tissues of the 
Pacific blue marlin, Makaira nigricans, 2:46657 
Lead ae freshwater fishes. I. Lead accumulation and water pH, 


FISHES/ AGE ESTIMATION 
Estimation of age structure of fish populations from length- 
frequency data, 2:46299 (CONF-770501-2) 
FISHES/BEHAVIOR 
Seasonal distribution of black sea bass, Centropristis striata, in the 
Mid-Atlantic Bight with comments on the ecology and fisheries 
of the species, 2:46368 
FISHES/BIOLOGICAL RADIATION EFFECTS 
Aspects of fitness of a mosquitofish Gambusia affinis population 
exposed to chronic low-level environmental radiation, 2:46328 
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FISHES/COMMUNITIES 
Ecology of eelgrass, zostera marina (L.), fish communities. II. 
Functional analysis, 2:46301 
FISHES/CONTAMINATION 
Effects of species, sex, length, and locality on the mercury content 
of school shark Galeorhinus australis (Macleay) and gummy 
shark Mustelus antarcticus Guenther from south-eastern 
Australian waters, 2:46665 
Effects of benzene on growth, fat content, and caloric content of 
striped bass, Morones saxatilis, 2:46662 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (*H, '°7Cs, Sr), 2:46256 (DPSPU- 
Mercury in fish and shellfish of the northeast Pacific. II. Sablefish, 
Anoplopoma fimbria, 2:46318 
Mercury in fish and shellfish of the northeast Pacific. I. Pacific 
halibut, Hippoglossus stenolepis, 2:46319 
Uptake, distribution, and depuration of '*C-benzene in northern 
ames. Engraulis mordax, and striped bass, Morone saxutilis, 


FISHES/ECOLOGY 

Ecology of eelgrass, zostera marina (L.), fish communities. II. 

Functional analysis, 2:46301 
FISHES/ENZYMES 

Variations in the hepatopancreatic a-amylase activity in fishes 

exposed to some industrial pollutants, 2:46671 
FISHES/NEOPLASMS 

Keloid in the gray reef shark, Carcharhinus amblyrhynchos, 

2:46519 
FISHES/PARASITES 

Incidence of Neascus rhinichthysi (Trematoda: Diplostomatidae) 
on longnose dace, Rhinichthys cataractae (Pisces: Cyprinidae), 
related to fish size and capture location, 2:46303 

FISHES/RADIATION MONITORING 

Environmental monitoring in the vicinity of the Savannah River 
Annual report, 1976 (H, '°7Cs, ®Sr), 2:46256 (DPSPU- 
77-30-1) 

Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 

FISHES/REPRODUCTION 

Aspects of fitness of a mosquitofish Gambusia affinis population 
exposed to chronic low-level environmental radiation, 2:46328 

Effect of sublethal concentrations of zinc on reproduction in the 
zebrafish, Brachydanio rerio Hamilton-Buchanan, 2:46677 

Sardine, anchovy, and sprat reproduction in the Gulf of Gascony 
in 1972, 2:46300 (ORNL-tr-4352) 

FISHES/TEMPERATURE EFFECTS 

Food habits of channel catfish in a reservoir receiving heated 
waters, 2: 

Seasonal distribution of black sea bass, Centropristis striata, in the 
Mid-Atlantic Bight with comments on the ecology and fisheries 
of the species, 2:46368 

FISSILE MATERIALS 

(Materials containing nuclides capable of undergoing fission by 

interaction with slow 
FISSILE MATERIALS/PRODUCTION 

Nuclear processes involved in electronuclear breeding, 2:46131 
(UCRL-79152(Rev. 1)) 

FISSION BARRIER/TWO-DIMENSIONAL CALCULATIONS 

Barrier penetration theory in more than one dimension, 2:46770 

FISSION FRAGMENT DETECTION/RITAC DOSEMETERS 

Fast — sensitivity of polymer dosemeters, 2:46175 (COO- 
1105-235) 

FISSION PRODUCTS/DEPOSITION 

Effect of flow rate on fission-product deposition from high- 
temperature gas streams (HTGR), 2:45426 

FISSION PRODUCTS/TRANSMUTATION 

Transmutation of ®Sr and '’Cs in a high-flux fast reactor with a 

thermalized central region, 2:45435 
FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FITZPATRICK REACTOR/REACTOR OPERATION 

Annual report of operations: January-December 1976, 2:45488 
(DOCKET-50333-778) 

FLAME PROPAGATION/MATHEMATICAL MODELS 

Pressure modeling of transient crib fires, 2:46032 

FLANGES/DEFORMATION 

Computational procedure for the stress and deformation analysis 

of high-pressure vessel flanges (PWR and BWR), 2:45409 
FLANGES/STRESS ANALYSIS 

Computational procedure for the stress and deformation analysis 

of high-pressure vessel flanges (PWR and BWR), 2:45409 
FLASHED STEAM SYSTEMS/PERFORMANCE 

Characteristics of vapor flashing geothermal plants. Technical 

report, 2:45319 (PB-262702) 


FLUIDIZED-BED COMBUSTION/HEAT TRANSFER 


FLAT PLATE COLLECTORS/PERFORMANCE TESTING 

Standardized performance tests of collectors of solar thermal 
energy: a flat-plate copper collector with parallel Mylar 
striping, 2:45295 (N-77-13535) 

Standardized performance tests of collectors of solar thermal 
energy: an evacuated flat-plate copper collector with a 
serpentine flow distribution, 2:45296 (N-77-13536) 

FLORIDA/LAND USE 

Lake Jackson watershed study: description of sites, methodology 
and scope of research (Impact of urbanization on water quality 
and geochemistry of watershed of recreational lake in north 
Florida), 2:46336 (CONF-770209-4) 

FLORIDA/RECREATIONAL AREAS 

Lake Jackson watershed study: description of sites, a 
and scope of research (Impact of urbanization on water quality 
and geochemistry of watershed of recreational lake in north 
Florida), 2:46336 (CONF-770209-4) 

FLOTATION/EQUIPMENT 
Operating a pneumatic-mechanical flotation machine for coal- 
slurry flotation, 2:44886 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/STABILITY 
Comparative flow stability of modified sintered flow control 
devices, 2:46046 (SAND-77-8219) 
FLOWMETERS 
Nuclear reactors (Patent; LMFBR), 2:45482 
FLOWMETERS/CALIBRATION 

Factors that affect the calibration of turbines in single-phase flow, 
2:45529 (TREE-NUREG- 1082) 

FLOWMETERS/DESIGN 

Development and field evaluation of the production surveillance 
monitor (PSM), 2:44935 

Method and device for measuring fluid flow (Patent), 2:45540 

FLUE GAS/CHEMICAL COMPOSITION 

Combustion handbook for Canadian fuels. Volume 3. Coal. Part 1 
(Data for 64 different Canadian coals), 2:44765 

Combustion handbook for Canadian fuels. Volume 3. Coal. Part 2 
(29 coals imported from USA), 2:44766 

FLUE GAS/DENITRIFICATION 

Operational data on dry type 10,000 normal cu m/hr flue gas 
denitrification process at Hitachi Zosen CO, 2:46237 

Process for reducing nitrogen oxides from flue gas (Patent), 
2:45368 

FLUE GAS/DESULFURIZATION 

Air pollution control system and method (Patent), 2:45366 

Current assessment of flue gas desulfurization technology, 2:44779 
(CONF-770403-2) 

Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 

First operating experiences with a flue gas desulfurization plant 
using the Hoelter method, 2:44780 

Investigation of basic conditions for desulfurization of flue gas by 
addition of limestone to a Skoda 4 ton/hr, oil-fired steam 
generator, 2:44982 

Removal of sulfur from stack gases (Patent), 2:45367 

Stack gas treatment (Patent), 2:45369 

FLUE GAS/HEAT RECOVERY 

Stack gas treatment (Patent), 2:45369 

FLUIDIZED BED/HEAT TRANSFER 
Gas-insulated fluidized bed transformer. Final report, 2:45378 
(EPRI-EL-302) 
FLUIDIZED BED/IGNITION 
Rapid ignition of fluidized bed boiler (Patent), 2:45359 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 

ABATEMENT 

Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 3, 
October 1-December 31, 1976, 2:44778 (BNL-50620) 

FLUIDIZED-BED COMBUSTION/CORROSIVE EFFECTS 

Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 

FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 

IMPACTS 

Preliminary assessment of the health and environmental impacts of 

fluidized-bed combustion of coal as applied to electrical utility 
systems, 2:44789 (ANL-77-XX-64) 
FLUIDIZED-BED COMBUSTION/HEALTH HAZARDS 
Preliminary assessment of the health and environmental impacts of 
fluidized-bed combustion of coal as applied to electrical utility 
systems, 2:44789 (ANL-77-XX-64) 
FLUIDIZED-BED COMBUSTION/HEAT TRANSFER 
Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, September-November 1976, 2:44892 (FE- 
1787-6) 


FLUIDIZED-BED COMBUSTION/MATHEMATICAL 


COMBUSTION/MATHEMATICAL 


Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, September-November 1976, 2:44892 (FE- 
1787-6) 

FLUIDIZED-BED COMBUSTION/SOCIO-ECONOMIC 

FACTORS 


Preliminary assessment of the health and environmental impacts of 
fluidized-bed combustion of coal as applied to electrical utility 
systems, 2:44789 (ANL-77-XX-64) 

IZED-BED COMBUSTORS/DESIGN 

Industrial application of fluidized-bed combustion: phase I. 
a ly report, October 1-December 31, 1976, 2:44894 (FE- 
2473-6) 

Modeling of a fluidized bed combustor with immersed tu 
report, September-November 1976, 2:44892 (FE- 
1787-6 

FLUIDIZED-BED COMBUSTORS/OPERATION 

Fresh effort to im: a fluid bed design, 2:46126 

Rapid ignition of fluidized bed boiler (Patent), 2:45359 
FLUIDIZED-BED COMBUSTOKS/RESEARCH PROGRAMS 

Multicell fluidized-bed boiler design, construction and test 
Posies) Monthly progress status report No. 55, 2:45351 (FE- 
1237-6 


UIDS 
See also BODY FLUIDS 
CRYOGENIC FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/STATISTICAL MECHANICS 
—— state of a classical fluid of hard rods in an external 
ield, 2:46796 
FLUORIDES/BIOLOGICAL EFFECTS 
Occupational fluoride exposure (Review), 2:46251 
FLUORIDES/TOXICITY 
Occupational fluoride exposure (Review), 2:46251 
FLUORIMETERS/DESIGN 
Fluorophotometer (Mar 1977) (Engineering Materials) (40 
drawings), 2:46180 (CAPE-2566) 
FLUORINE 20/BETA-MINUS DECAY 
Calculation of recoil-order matrix elements for the beta decays of 
20F and °Na (Spectra, B-y angular correlations600J), 2:46850 
FLUOROD 
See RPL DOSEMETERS 
FLYWHEFLS/RESEARCH PROGRAMS 
Composite flywheel development completion report, May 1- 
September 30, 1976, 2:45607 (Y-2080) 
FLYWHEELS/USES 
Demonstration of an inductor motor/alternator/flywheel energy 
storage system. Technical quarterly progress report No. 2, 
September 28, 1976-December 28, 1976, 2:45850 (COO-4010-2) 
FOKKER-PLANCK EQUATION/ANALYTICAL SOLUTION 
Properties of the Monte Carlo Lorentz collision operator, 2:46956 
FOKKER-PLANCK EQUATION/NUMERICAL SOLUTION 
— model for a tokamak plasma, 
FOOD/BIOLOGICAL EFFECTS 
Characterization studies on rumen bacteria isolated from Alaskan 
reindeer (Rangifer tarandus L.) (Butyrivibrio, Treponema, 
Streptococcus, Lactobacillus), 2:46356 
FOOD/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1976 (°H, 
*8°Pu, Mound laboratory), 2:46257 (MLM-2416) 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
FOOD/RADIOACTIVITY 
Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 
FOOD CHAINS/ALGORITHMS 
Trophic structure, effective trophic position, and connectivity in 
food webs, 2:46275 
FOOD CHAINS/ECOLOGY 
Trophic structure, effective trophic position, and connectivity in 
food webs, 2:46275 
FOOD INDUSTRY/ENERGY CONSERVATION 
A study of energy conservation potential in the baking industry. 
Final report, 2:45816 (PB-261662) 
A study of energy conservation potential in the meat packing 
industry. Final report, 2:45817 (PB-261663) 
Study of energy conservation potential in the baking industry, 
2:45811 (NP-21908) 
FOOD PROCESSING/ENERGY CONSERVATION 
Study of energy conservation potential in the California canning 
industry, 2:45677 (NP-21971) 
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FORAGE/DIGESTION 

In vitro digestibility of te Pr utilized by Rangifer tarandus 

('“Ce tracer technique). 
IRECASTING 

Assessment of socioeconomic and demographic determinants of 
ge energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 


IV. Methodology and research aes 2:45651 (NP-21919) 
REST LITTER/RECYCLING 


Mineral return via the litter of Artemisia tridentata, 2:46536 
FORESTRY/ENERGY CONSUMPTION 
Ener, ——— by forestry and agriculture in Montana, 
2:45815 (NP-21897) 
FORESTS 


<a practices and reindeer grazing in northern Sweden, 


FORESTS/BIOLOGICAL REGENERATION 
Dynamic structure of wave-regenerated Abies balsamea forests in 
the north-eastern United States, 2:46283 


IL FUELS 
See also COAL 
GASOLINE 
NATURAL GAS 
PEAT 


PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Theoretical investigation into the combustion of solid fuel in a jet 
system, 2:44897 
FOSSIL FUELS/RESEARCH PROGRAMS 
ERDA's fossil energy activities, 2:45669 
FOSSIL-FUEL PO PLANTS/AIR POLLUTION 
ABATEMENT 
<a and recommendations for EPRI’s program in 
~— lementary environmental control systems. Special report, 
227 (PB-260651) 
FOSSIL-FUSL POWER PLANTS/AIR POLLUTION 
CONTROL 
Time-variable air pollutant emission eoaeaaies for individual 
power plants. Final report, 2:46216 (EPRI — 
FOSSIL-FUEL POWER PLANTS/BOILERS 
Multicell fluidized-bed boiler design, construction and test 
ory Monthly progress status report No. 55, 2:45351 (FE- 
1237-68) 
FOSSIL-FUEL POWER PLANTS/DECISION MAKING 
ee: policy alternatives for Pennsylvania, 2:45731 
-21 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Pathways of trace elements in the environment (Environmental 
transport of chemical effluents from fossil-fuel power plants), 
2:46215 (CONF-770210-3) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 


Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 
liminary assessment of the health and environmental impacts of 
fluidized-bed combustion of coal as applied to electrical utility 
systems, 2:44789 (ANL-77-XX-64) 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Air pollution control system and method (Patent), 2:45366 
Removal of sulfur from stack gases (Patent), 2:45367 
FOSSIL-FUEL POWER PL /FLUIDIZED-BED 
COMBUSTORS 
a fluidized-bed boiler design, construction and test 
7 Hs ay Monthly progress status report No. 55, 2:45351 (FE- 
12 
FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 
Pathways of trace elements in the environment (Environmental 
transport of chemical effluents from fossil-fuel power plants), 
2:46215 (CONF-770210-3) 
Time-variable air pollutant emission yor for individual 
wer plants. Final report, 2:46216 (EPRI-EA-418) 
IL- L POWER PLANTS/HEALTH HAZARDS 
Plume characteristics (Sulfur dioxide conversion to sulfate in 
ee from oil and coal-fired power plants), 2:46212 (BNL- 


2525) 

Preliminary assessment of the health and environmental impacts of 
fluidized-bed combustion of coal as applied to electrical utility 
systems, 2:44789 (ANL-77-XX-64) 

Analy ture power plant performance (Critique of report 

on Priorities), 2:45735 
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FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
UIPMENT 


EQ 
Air pollution control system and method (Patent), 2:45366 
Multicell fluidized-bed boiler design, construction and test 
Raskes Monthly progress status report No. 55, 2:45351 (FE- 
Proces for reducing nitrogen oxides from fue gas (Patent 
Removal of sulfur from stack gases (Patent), 2:45367 
Stack gas treatment (Patent), 2 45369 
FOSSIL-FUEL POWER PLANTS/SAFETY 
a of nuclear power, 2:45671 
safety of pulverizing and p.f. burning equipment of 
power 2:45361 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
PONP. policy alternatives for Pennsylvania, 2:45731 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Preliminary assessment of the health and environmental impacts of 
fluidized-bed combustion of coal as applied to electrical utility 
systems, 2:44789 (ANL-77-XX-64) 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Dynamic characteristics of the reheater of the TPP-200 steam 
enerator of the 800 MW generating unit at Slavyansk Central 
‘ower Station with combustion of athracite fines, 2:45356 
FOSSIL-FUEL POWER PLANTS/WESTVACO PROCESS 
Development of the Westvaco activated carbon process for SOx 
recovery as elemental sulfur. Volume II. Ap; ix. Final 
rt, Jan 1971-Jun 1974, 2:45833 (PB-2636 7) 
FRA /COMPUTER CALCULATIONS 
Stress analysis of crack problems — rc time- 
dependent computer program, 2:4690 
FRACTURING 
See also HYDRAULIC FRACTURING 
FRACTURING/MATHEMATICAL MODELS 
Thermal stresses near a heated fracture in a transversely isotropic 
medium, 2:45039 
FRANCE/COASTAL WATERS 
Sardine, anchovy, and sprat Saeateeden in the Gulf of Gascony 
in 1972, 2:46300 a 352) 
FRANCE/CO-GENERATI 
Energy documents 12: naan from the Research 
the use of heat (Seven papers), 2:45637 
FRANCE/ENERGY POLICY 
Energy documents 12: report from the Researc’ 
the use of heat (Seven papers), 2:45637 ERDAG2) 
FRANCE/GEOTHERMAL FIELDS 
Geothermy, 2:45305 
FRANCE/SEAFOOD 
Sardine, anchovy, and sprat reprod 
in 1972, 2:46300 (ORNL-tr-4352) 
FREE RADICALS 
See RADICALS 
FRESH WATER/CHEMICAL COMPOSITION 
Trace metal associations in sub-arctic fjord environments. 
Progress report, April 1975-March 1976 (Alaska), 2:46309 
(RLO-2229-T1- 34) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FROGS/TEMPERATURE EFFECTS 
Effect of temperature acclimation on the microsomal ATPases of 
the frog brain, 2:46605 
REACTOR 


See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
Core engineering sixty-first quarterly report, November- 
December 1976 and January 1977 (LMFBR; FFTF), 2:45444 
(GEFR-10028-61) 
FUEL ASSEMBLIES/FABRICATION 
Tokai works semi-annual progress report, July-December 1975, 
2:45117 (PB-263223) 
FUEL ASSEMBLIES/POWER DISTRIBUTION 
Method of calculation of detailed power distribution in fuel 
assemblies, 2:45511 
FUEL ASSEMBLIES/SPACERS 
Fuel assembly for nuclear reactors and method of fabrication 
(LMFBR; Patent), 2:45455 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Gas-cooled fast breeder reactor designs with advanced fuel and 
cladding, 2:45470 
FUEL CANS/HEAT TRANSFER 
of some ribbed surfaces and their 
choice for 2:45450 


uction in the Gulf of Gascony 


FUEL FEEDING SYSTEMS/MIXING 


FUEL CANS/PHYSICAL RADIATION EFFECTS 
Effect of pre-hydriding on post-irradiation ring-tensile properties 
of zircaloy-2 cladding tubes, 2:45402 
FUEL CANS/ROUGHNESS 
Thermohydraulic performance of some ribbed surfaces and their 
choice for GCFR, 2:45450 
FUEL CANS/TENSILE PROPERTIES 
Effect of pre-hydriding on post-irradiation ring-tensile properties 
of zircaloy-2 cladding tubes, 2:45402 


See also ALCOHOL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
FUEL CELLS/AUXILIARY SYSTEMS 
Fuel cell (Patent; system for collecting and recycling electrolyte 
leaks), 2:45746 
FUEL CELLS/BIBLIOGRAPHIES 
Fuel cells: a bibliography (3273 references), 2:45741 (TID-3359) 
FUEL CELLS/ELECTROLYTES 
Solid polymer electrolyte (SPE) fuel cell technology, program 
review, phase 2, 2:45742 (N-77-11532) 
FUEL CELLS/MATRIX MATERIALS 
Evaluation of potassium titanate as a component of alkaline fuel 
cell matrices, 2:45744 (N-77-11175) 
FUEL CELLS/RESEARCH PROGRAMS 
Solid polymer electrolyte (SPE) fuel cell technology, program 
review, phase 2, 2:45742 (N-77-11532) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Contributions to the thermo- and fluid-dynamic design of core 
elements of sodium-cooled fast breeder reactors, 2:45451 
Hexagonal bundle heat transfer and fluid flow experiment 
AGATHE HEX (GCFR), 2:45472 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Contributions to the thermo- and fluid-dynamic design of core 
elements of sodium-cooled fast breeder reactors, 2:45451 
Hexagonal bundle heat transfer and fluid flow experiment 
AGATHE HEX (GCFR), 2:45472 
FUEL ELEMENT CLUSTERS/PERFORMANCE TESTING 
BR 2 bundle mockup heat transfer experiments (HTGR), 2:45432 
Gas-cooled fast breeder reactor fuel bundle irradiations in the BR2 
helium loop, 2:45474 
FUEL ELEMENT CLUSTERS/PRESSURE DROP 
Laminar-flow pressure drop in symmetrical finite rod bundles, 
2:45551 
FUEL ELEMENT CLUSTERS/TEST FACILITIES 
Gas-cooled fast breeder reactor fuel bundle irradiations in the BR2 


helium loop, 2:45474 
FUEL ELEM ELEMENT FAI AILURE 


Boiling water reactor fuel element sheaths in construction and 
operation, 2:4 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Post-failure phenomena in LMFBR TOP accidents. Annual 
report, July 1, 1975-June 30, 1976, 2:45599 (UVA-529058/ 
NE77/101(Rev.)) 
ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/DESIGN 
Liquid metal hydrogen barriers (Patent), 2:45487 
FUEL ELEMENTS/FABRICATION 
Fabrication of graphite particle nuclear fuel elements (HTGR type 
reactors; Patent), 2:45425 
FUEL ELEMENTS/TRANSPORT 
Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 
FUEL FABRICATION PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Experimental program for development and evaluation of 
nondestructive assay techniques for plutonium holdup (Gamma- 
ray counting, neutron counting, and temperature measurement), 
2:45191 (ANL-77-23) 
FUEL FEEDING SYSTEMS/DESIGN 
Development of a continuous dry coal screw feeder, Phase II. 
Quarterly technical progress report, October 1, 1976-December 
31, 1976, 2:44874 (FE-1794-19) 
Elimination of hanging and sticking in coal bunkers, 2:44878 
Rotary grate (Patent), 2:46125 
FUEL FEEDING SYSTEMS/MIXING 
Mixing and gasification of coal i - entrained flow systems. 
Quarterly technical pro rt No. 8, 1 October 1976-31 
1976, 2:4472 (FE- 67-T8) 


101S 
FUEL CELLS 
| 


FUEL FEEDING SYSTEMS/TESTING 


FUEL FEEDING SYSTEMS/TESTING 
Development of a continuous dry coal screw feeder, Phase II. 
Quarterly technical progress report, October 1, 1976-December 
31, 1976, 2:44874 (FE-1794-19) 
GAS/REVIEWS 
Solid and gaseous fuels, 2:44777 
FUEL GAS/SYNTHESIS 
Process for converting naturally occurring hydrocarbon fuels into 
aSeOus pee by an arc heater (Patent), 2:44748 
FUEL MANAG 
Fuel in CANDU reactors, 2:45434 
The phasing out of natural gas and oil for electric power 
eneration, Southwest Power Pool and Electric Reliability 
uncil of Texas. Part II. Technical and economic evaluation of 
various ible electric utility natural gas reduction programs, 
1975-1990, 2:45732 (PB-263505) 
FUEL MANAGEMENT/OPTIMIZATION 
Optimization of fuel assembly allocation for boiling water 
reactors, 2:45399 
Optimization of refueling scheme of sodium-cooled fast reactor 
core using heuristic enumeration method, 2:45460 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Additive combination for cold flow improvement of middle 
distillate fuel oil (Patent), 2:45009 
FUEL OILS/BIOLOGICAL EFFECTS 
Effects of the water soluble fractions of No. 2 fuel oil on the 
parte and behavior of coastal and oceanic zooplankton, 
2:466 


FUEL OILS/COMBUSTION 
Use of liquid heat carriers to upgrade fuels and to —— them 
for combustion (Recirculating molten metals or sla 
— or gasify fuel, to preheat, deash, and desu furize), 
2:447 


FUEL OILS/COMBUSTION PROPERTIES 
Coal-in-oil: a substitute for boiler fuel (8 refs), 2:44896 
FUEL OILS/GASIFICATION 
Use of liquid heat carriers to upgrade fuels and to Eeepees them 
for combustion (Recirculating molten metals or sla 
— or gasify fuel, to preheat, deash, and des furize), 
2:44700 


FUEL OILS/HYDROCRACKING 
Production of monoaromatics from light pyrolysis fuel oil 
(Patent), 2:44975 
FUEL OILS/POUR POINT 
Low pour waxy residual fuel oils (Patent), 2:45011 
FUEL OILS/PYROLYSIS 
Use of liquid heat carriers to upgrade fuels and to prepare them 
for combustion (Recirculating molten metals or slags to 
— or gasify fuel, to preheat, deash, and desulfurize), 


FUEL OILS/TOXICITY 
Preliminary study of the toxic effects of irradiated vs. non- 
irradiated water soluble fractions of No. 2 fuel oil, 2:46643 
FUEL PELLETS/FABRICATION 
Hollow drop production by injection of gas bubbles into a liquid 


jet, 2:46955 
FUEL PELLETS/THERMONUCLEAR FUELS 
Hollow drop production by injection of gas bubbles into a liquid 
jet, —" 
PIN 


Improvements in nuclear reactor fuel elements (Patent), 2:45436 
FUEL PINS/PERFORMANCE TESTING 
Gas-cooled fast breeder reactor fuel bundle irradiations in the BR2 
helium loop, 2:45474 
FUEL PINS/TEST FACILITIES 
Gas-cooled fast breeder reactor fuel bundle irradiations in the BR2 
helium loop, 2:45474 
FUEL PLATES/MECHANICAL VIBRATIONS 
Reactivity and neutron density noise excited by random rod 
vibration, 2:45506 
FUEL PLATES/NEUTRON DENSITY 
Reactivity and neutron density noise excited by random rod 
vibration, 2:45506 
FUEL POOLS/SPACERS 
Storage rack for nuclear fuel assemblies (Patent), 2:45548 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/CONTROL SYSTEMS 
Process control of an HTGR fuel reprocessing cold pilot plant, 
2:45127 (GA-A-14101) 
FUEL REPROCESSING PLANTS/LIQUID WASTES 
Determination of tritium concentration in fuel reprocessing liquid 
waste by vacuum freeze distillation, 2:45135 
FUEL RODS 
Gas-cooled fast breeder reactor designs with advanced fuel and 
cladding, 2:45470 
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FUEL RODS/BURNUP 
Solution of the fuel burnup control problem with a controlling 
neutron equation and Walsh functions (PWR and BWR), 


2:45404 
FUEL RODS/DESIGN 
Nuclear reactor fuel rod (Patent), 2:45553 
Pressurized-coolant reactor fuel rod (Patent; PWR), 2:45421 
FUEL RODS/HEAT TRANSFER 
Roughening characteristics and choices for the gas-cooled fast 
breeder reactor, 2:45473 
FUEL RODS/HEATERS 
High speed radiation scanning technique for simultaneously 
determining the pitch and eccentricity of an encased coil 
(Patent), 2:45552 
FUEL RODS/HYDRAULICS 
Roughening characteristics and choices for the gas-cooled fast 
breeder reactor, 2:45473 
FUEL RODS/MECHANICAL VIBRATIONS 
Reactivity and neutron density noise excited by random rod 
vibration, 2:45506 
FUEL RODS/NEUTRON DENSITY 
Reactivity and neutron density noise excited by random rod 
vibration, 2:45506 
FUEL RODS/ROUGHNESS 
Roughening characteristics and choices for the gas-cooled fast 
breeder reactor, 2:45473 
FUEL RODS/SIMULATION 
On-line simulation of thermal characteristics of nuclear fuel rod by 
electrically heated rod (BWR;PWR), 2:45400 
DDING INTERACTIONS 
Transient freezing of a flowing ceramic fuel in a steel channel 
(LMFBR), 2:45596 
FUEL-COOLANT INTERACTIONS/COMPUTER 
CALCULATIONS 
Post-failure phenomena in LMFBR TOP accidents. Annual 
report, July 1, 1975-June 30, 1976, 2:45599 (UVA-529058/ 
NE77/101(Rev.)) 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/CHARGES 
Fuel and energy price forecasts. Final Report. Volume II. Data 
base (Using SRI energy model), 2:45684 (EPRI-EA-433(Vol.2)) 


See AEROSOLS 
GI 


See also LICHENS 
PENICILLIUM 


YEASTS 
FUNGI/GENE RECOMBINATION 
Sexual incompatibility factors and somatic recombination in 
Schizophyllum commune, 2:46447 
FUNGI/METABOLISM 
Effects of vanadium pentoxide on the incorporation of (2-'*C)- 
acetate into fungal lipids (**C tracer), 2: 1 
FUNGI/MUTANTS 
Semiquantitative plate assay for determination of cellulase 
roduction by Trichoderma viride, 2:46514 
FUNGI/TOXINS 
Isolation and structure determination of the mycotoxin 
chaetoglobosin C: a new [13] cytochalasin (Penicillium, 7°*Cf 
tracer technique), 2:46387 
FURANS/BIOLOGICAL EFFECTS 
Induction of furano-terpene production and formation of the 
enzyme system from mevalonate to isopenteny] Sg ae 
in sweet potato root tissue injured by Ceratocystis fim and 
by toxic chemicals, 2:46393 
FURNACES 
See also ARC FURNACES 
BLAST FURNACES 
SOLAR FURNACES 
FURNACES/COOLING SYSTEMS 
Cooling panels for the open-hearth furnace front wall, 2:45820 
FURNACES/ENERGY CONSERVATION 
Energy manager's handbook, 2:45681 
FURNACES/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
FURNACES/FUEL FEEDING SYSTEMS 
Rotary grate (Patent), 2:46125 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM ALLOYS/ELECTRON SPIN RESONANCE 
Ordering of magnetic impurity in a superconductor, 2:45911 
GADOLINIUM ALLOYS/SUPERCONDUCTIVITY 
Ordering of magnetic impurity in a superconductor, 2:45911 
versity of ring galaxies and their origin, 2:46752 
GALLIUM 68 68/SCINTISCANNIN ING 
Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 
GALLIUM ARSENIDE SOLAR / EFFICIENCY 
High-efficiency GaAlAs/GaAs heterostructure solar cells grown 
by metalorganic chemical vapor deposition, 2:45260 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
High-efficiency GaAlAs/GaAs heterostructure solar cells grown 
by metalorganic chemical vapor deposition, 2:45260 
GALLIUM ENIDES/PHOTOVOLTAIC EFFECT 
Study of n-type gallium arsenide- and gallium phosphide-based 
photoelectrochemical cells. Stabilization by kinetic control and 
conversion of optical energy to electricity, 2:46012 
GALLIUM PHOSPHIDES/PHOTOVOLTAIC EFFECT 
Study of n-type gallium arsenide- and gallium phosphide-based 
photoelectrochemical cells. Stabilization by kinetic control and 
conversion of optical energy to electricity, 2:46012 
GAME THEORY 
Strategic studies for ene’ rales planning and management. Final 
report, 2:45630 (PB-2 
AMMA A CAMERAS/DESIGN 
Scanning gamma camera (Patent), 2:46173 
GAMMA RADIATION/ANGULAR DISTRIBUTION 
Sensitivity profiles for secondary energy and angular distributions, 
2:46882 (LA-UR-77-917) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/USES 
Gamma-ray perimeter alarm system, 2:45196 
GAMMA SPECTROMETERS/CONTAINERS 
Computing gamma spectrometer (7 Feb 1977) poe ger 
Materials) (91 drawings (portable spectrometer)), 2:46 
(CAPE-2578) 
GAMMA SPECTROMETERS/PULSE ANALYZERS 
Computing gamma spectrometer (7 Feb 1977) (Engineerin; 
Materials) (91 drawings (portable spectrometer)), 2:461 
(CAPE-2578) 
ARRETT PR 


OCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS BEARINGS/ENERGY CONSUMPTION 
Conditions of minimum energy consumption in gas-lubricated 
bearings, 2:45818 
GAS CE FUGES/DESIGN 
New pr : a. for a gas centrifuge with desirable counter-current, 
2:4511 
GAS CHROMATOGRAPHY/GAS FLOW 
Some remarks on the permeability of pores by fluids: deviation 
from D’Arcy’s law in a low flow region, 2:45979 (LA-tr-77-12) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
«GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/TURBOGENERATORS 
Electric power plant and turbine acceleration control system for 
use therein (Patent), 2:45433 
GAS FLOW/MATHEMATICAL MODELS 
Distribution of liquid drops in gas flows, 2:45026 
GAS FUELED REACTORS/PRESSURE VESSELS 
Materials considerations for UFe gas-core reactor. Interim 
for preliminary design study, 2:45563 (LA-6776-MS) 
GAS FUELED REACTORS/REACTOR MATERIALS 
Materials considerations for UFe re reactor. Interim 
for preliminary design study, 2:45563 (LA-6776-MS) 
GAS INJECTION/COMPARATIVE EVALUATIONS 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS 
Simple, high-power, low-cost nitrogen or dye 
rT Technical report 1 Apr 76-31 Mar 77, 2 


laser 
:46077 (AD-A- 


GAS LASERS/EMISSION SPECTRA 
New infrared laser transitions in neutral sulfur, 2:46094 
One-frequency generation in an lasers os 2:46088 
bet ultraviolet lasing from highly ionized noble gases, 


46095 
GAS LASERS/FABRICATION 
Simple, high-power, low-cost nitrogen laser for dye laser 
echnical report 1 Apr 76-31 Mar 77, 9546077 (AD-A- 
GAS LASERS/FREQUENCY SELECTION 
wer tunable laser for the 9-12.5-ym spectral range, 


ischarges in attachin Progress report, ber 
25, 1976-March 24, 1977, 3.46080 (COO-4030-3) 
GAS LASERS/LASER MIR 

Passive alignment of laser 2:46092 
GAS OILS/CHEMICAL COMPOSITION 

Sulfur compounds in oils from the western Canada tar belt, 


2:45074 
GAS OILS/HYDROGENATION 

Production of synthetic crude from crude shale oil produced by in 

situ combustion retortin; ing ( (Ni-Mo-on-alumina), 2:45061 
GAS SPILLS/BIOLOGICAL EFFECTS 

Potential effects of oil production on Georges Bank communities: 
a review of the Draft Environmental Impact Statement for 
Outer Continental shelf oil and gas lease sale No. 42. Technical 

, 2:44992 (PB-264074) 
GAS SPILLS/FIRES 

Small-scale tests on control methods for some liquefied natural gas 

hazards. Final rt, 2:45023 (AD-A-033522), 
GAS TURBINES/AI POLLUTION ABATEMENT 

Reduction of pollutant gas turbine 
combustors using hydrogen-enriched jet fuel. Progress report, 
2:46034 (N-77-11198) 

GAS TURBINES/COMBUSTORS 

System of characteristics of the efficiency of gas turbine plant 

combustors, 2:45358 
GAS TURBINES/COMPOSITE MATERIALS 

Cost/benefit assessment of the application of composite materials 

to subsonic commercial transport engines, 2:45847 (N-77-13064) 
GAS TURBINES/DESIGN 

Development of high temperature turbine subsystem technology 
to “technology readiness status”: Phase I. Quarterly report, 
June-September 1976, 2:45348 (FE-1806-6) 

GAS TURBINES/FUEL SYSTEMS 
Automotive gas turbine fuel control, 2:45852 (N-77-13426) 
GAS TURBINES/MATERIALS 
High temperature gas turbine engine component materials testi 
rogram. Task I: annual report, 1976, 2:45347 (FE-1765-27) 
GAS TURBINES/MEETING: 
~ rt on the meeting of the air breathing en; committee of 
the DGLR on November 11th and 12th, 19 “ at Frankfurt 
(main): small gas turbines (9 a 2: oe 
GAS TURBINES/PERFORM 
High temperature gas turbine engine oo materials testing 
pe — Task I: annual report, 1976, 2:45347 (FE-1765-27) 
GAS TURBINES/POWER GENERATION 
Aero engines dominate CEGB peaking programme, 2:45734 
GAS TURBINES/RESEARCH PROGRAMS 

Baseline gas turbine development pr _— Seventeenth quarterly 
progress report, 2:45851 (COO-2749-17) 

Development of high temperature turbine subsystem technology 
to “technology readiness status”: Phase I. Quarterly report, 
June-September 1976, 2:45348 (FE- 1806-6) 

GAS TURBINES/SPEED REGULATORS 

Method and apparatus for preventing overspeed in a gas turbine 

(Patent), 2:45360 
GASBUGGY EVENT 
Effect of nuclear stimulation on formation permeability and gas 
recovery at Project Gasbuggy, 2:45025 
GASEOUS DIFFUSION PR /COMPARATIVE 
EVALUATIONS 
Cost analyses of uranium enrichment by laser isotope separation 
rocess, 2:45115 
G WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/DESULFURIZATION 
Removal of hydrogen sulfide from gases (Patent), 2:46254 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 

Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee (Tracer study of nuclear power plant stack gas 
diffusion), 2:46204 

Pathways of trace elements in the environment (Environmental 
transport of chemical effluents from fossil-fuel power plants), 
2:46215 (CONF-770210-3) 

GASEOUS WASTES/SULFUR 
Removal of hydrogen sulfide from gases (Patent), 2:46254 
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ASES 
See also AIR 
COAL GAS 
COSMIC GASES 
NATURAL GAS 
GASES/CHARGED-PARTICLE TRANSPORT 
Processes of energy deposition by heavy icle and electron 
impact. Annual report, October 1975-November 1976 
(Summary of research activities at Stanford Research Institute), 
2:46787 (SRI-115P84-6) 
GASES/DIELECTRIC PROPERTIES 
French standards for liquid and gaseous dielectrics, 2:45373 
(ORNL-tr-4308) 
GASOLINE/CATALYTIC CRACKING 
Selective catalytic cracking of gasoline fractions, 2:44970 
GASOLINE/DEMAND FACTORS 
Simulating the consumption of gasoline, 2:45859 
GASOLINE/PERFORMANCE TESTING 
Test results with methanol mixtures. I, 2:45225 
GASOLINE/PRODUCTION 
Separation process a. 2:44960 
GASOLINE/PYROLYS 
Dehydration and aomaien of the main fraction from gasoline 
yrolysis resin - an industrial plant, 2:44971 
GASOLINE/REFINING 
for hydrocarbon conversion catalyst (Patent), 
2:44964 


GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
See also STOMACH 
GASTROINTESTINAL TRACT/RADIONUCLIDE KINETICS 
Gastrointestinal absorption of ®Nb by rats of different ages, 
:46587 


GCFR REACTOR/FUEL ELEMENTS 
Fuel element design for the 300 MW(e) gas-cooled fast breeder 
reactor, 2:45480 
Gas-cooled fast breeder core element fabrication technology, 
2:45477 
GCFR REACTOR/FUEL RODS 
Fast flux irradiation tests performed at high temperature, 2:45475 
GCFR REACTOR/PRIMARY COOLANT CIRCUITS 
Development of components for the gas-cooled fast breeder 
reactor program, 2:45469 
GCFR REACTOR/REACTIVITY INSERTIONS 
Reactivity insertion mechanisms in the gas-cooled fast breeder 
reactor, 2:45479 
GCFR REACTOR/REACTOR COMPONENTS 
Development of components for the gas-cooled fast breeder 
reactor program, 2:45469 
GCFR REACTOR/REACTOR STABILITY 
Reactivity insertion mechanisms in the gas-cooled fast breeder 
reactor, 2:45479 
GCFR REACTOR/REACTOR VESSELS 
Development of components for the gas-cooled fast breeder 
reactor program, 2:45469 
GCFR REACTOR/SPECIFICATIONS 
Status of gas-cooled fast breeder reactor programs, 2:45476 
GCFR REACTOR/STEAM GENERATORS 
Development of components for the gas-cooled fast breeder 
reactor program, 2:45469 
GCFR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Study of advanced fission power reactor development for the 
United Sttes. Volume I. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45496 (PB-263358) 
Study of advanced fission power reactor development for the 
United States. Volume II. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45497 (PB-263359) 
Study of advanced fission power reactor development for the 
United States. Volume III. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45498 (PB-263360) 
GCFR TYPE REACTORS/CONTROL ROD WORTHS 
eo fast breeder reactor critical experiments program, 
2:45 
GCFR TYPE REACTORS/DEPRESSURIZATION 
Analysis of GCFR depressurization transients without scram, 


GCFR TYPE REACTORS/DOPPLER COEFFICIENT 
a fast breeder reactor critical experiments program, 
2:45 
GCFR TYPE REACTORS/FUEL CANS 
Gas-cooled fast breeder reactor designs with advanced fuel and 
cladding, 2:45470 
Thermohydraulic performance of some ribbed surfaces and their 
choice for GCFR, 2:45450 
GCFR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Gas-cooled fast breeder reactor fuel bundle irradiations in the BR2 
helium loop, 2:45474 
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Hexagonal bundle heat transfer and fluid flow experiment 
AGATHE HEX, 2:45472 
GCFR TYPE REACTORS/FUEL PINS 
Gas-cooled fast breeder reactor fuel bundle irradiations in the BR2 
helium loop, 2:45474 
GCFR TYPE CTORS/FUEL RODS 
Gas-cooled fast breeder reactor designs with advanced fuel and 
cladding, 2:45470 
Roughening characteristics and choices for the gas-cooled fast 
breeder reactor, 2:45473 


GCFR TYPE REACTORS/LOSS OF FLOW 


GCFR depressurization transients without scram, 
4 
GCFR TYPE REACTORS/PLANNING 
Status of gas-cooled fast breeder reactor pro 2:45476 
GCFR TYPE REACTORS/PRIMARY COO CIR 
Safety considerations for large GCFRs (German Federal 
Republic), 2:45597 
GCFR TYPE REACTORS/REACTIVITY WORTHS 
oes — fast breeder reactor critical experiments program, 
GCFR TYPE REACTORS/REACTOR KINETICS 
—— fast breeder reactor critical experiments program, 
2:4 
GCFR TYPE REACTORS/REACTOR MATERIALS 
Gas-cooled fast breeder reactor designs with advanced fuel and 
cladding, 2:45470 
GCFR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Safety features of the gas-cooled fast breeder reactor, 2:45468 
GCFR TYPE REACTORS/REACTOR SAFETY 
GCFR depressurization transients without scram, 
2:45 
Safety considerations for large GCFRs (German Federal 
Republic), 2:45597 
Safety features of the cots fast breeder reactor, 2:45468 
GCFR TYPE REACTORS/RESEARCH PROGRAMS 
Status of gas-cooled fast breeder reactor programs, 2:45476 
GCFR TYPE REACTORS/RHR SYSTEMS 
Safety features of the gas-cooled fast breeder reactor, 2:45468 
GCFR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Safety considerations for large GCFRs (German Federal 
Republic), 2:45597 
GCFR TYPE REACTORS/STEAM GENERATORS 
Smearing in an axisymmetric finite element structural analysis 
application to the GCFR steam generator cavity closure plug, 


NECKAR REACTOR 
See NECKAR REACTOR 
GENERAL RELATIVITY THEORY 
Astronomical polarization studies at radio and infrared 
wavelengths. Part 1. Gravitational deflection of polarized 
radiation, 2:46755 (N-77-13958) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/BIOLOGICAL EVOLUTION 
Ectopic pairing and evolution of 5S ribosomal RNA genes in the 
of Drosophila funebris tracer technique), 
GEOCHEMICAL SURVEYS/DATA ANALYSIS 
Data verification procedures (For National Uranium Resource 
Evaluation Program), 2:45091 (CONF-7703 14-12) 
Geostatistics (In National Uranium Resources Evaluation 
Program), 2:45090 (CONF-770314-9) 
GEOCHEMICAL SURVEYS/SAMPLE 
Collection and preparation of water samples fo: 
hydrogeochemical reconnaissance, 2:45092 (DP-MS-77-1 1) 
Collection and preparation of wet and dry stream-sediment 
samples (In arid and semi-arid regions for National Uranium 
Resources Evaluation Program), 2:45104 (UCRL-79240) 
GEOPHYSICS/BUDGETS 
—" contracts in the physical sciences, 2:46800 (ERDA-76- 
164 
GEOTHERMAL ENERGY/REVIEWS 
Energy programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, 2:45600 tAD_A-035614) 
Geothermal ener 45303 
GEOTHERMAL ENERGY CONVERSION/MATERIALS 
TESTING 


Alternate materials of construction fo 
report No. 10, 1976, 2:45321 
GEOTHERMAL EXPLORATION/TELLURIC SURVEYS 
Telluric mapping over the Mesa Geothermal Anomaly, Imperial 
Valley, California, 2:45313 (PB-262828) 
GEOTHERMAL FIELDS 


See also EAST MESA GEOTHERMAL FIELD 
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GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
Quadripole mapping near the Fly Ranch geothermal prospect, 
northwest Nevada, 2:45312 (PB-262779) 
GEOTHERMAL FIELDS/MAPS 
Energy resources map of Utah, 2:46710 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
GEOTHERMAL FLUIDS/FLASHING 
a ry of hypersaline brine. Progress report, 2:45318 (COO- 


GEOTHERMAL FLUIDS/PRECIPITATION 

General Chemistry Division quarterly report, October-December 

1976, 2:45960 (UCID-15644-76-4) 

GEOTHERMAL FLUIDS/SAMPLING 

Radon measurements in geothermal systems, 2:45315 (PB-262777) 
GEOTHERMAL FLUIDS/SCALING 

What we do not know about scaling, 2:45322 (COO-2607-4) 
GEOTHERMAL FLUIDS/WASHING 

Processing of hypersaline brine. Progress report, 2:45318 (COO- 


2607-4) 
FEOTHERMAL POWER PLANTS/BIOLOGICAL EFFECTS 
Exposures of field-grown lettuce to geothermal air pollution: 
hotosynthetic and stomatal responses, 2:46620 
GEOTHERMAL POWER PLANTS/CORROSION 
A review of problems on a and corrosion in 
lants. Technical memo, 2:45323 (PB-262708) 
G ERMAL POWER PLANTS/DESIGN 
Hawaii geothermal project engineering program. Report on phase 
1, 2:45331 (PB-262911) 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Exposures of field-grown lettuce to geothermal air pollution: 
hotosynthetic and stomatal responses, 2:46619 
GEOTHERMAL POWER PLA /FLASHED STEAM 
SYSTEMS 


of flashing geothermal plants. Technical 
rt, 2:45319 (PB-262702) 
GEO’ ERMAL POWER PLANTS/SCALING 
A review of problems on — and corrosion in geothermal 
plants. Technical memo, 2:45323 (PB-262708) 
GEOTHERMAL POWER PLANTS/SITE SELECTION 
The potential for nuclear and geothermal power plant siting in 
Idaho as related to water resources. Technical completion 
report, Mar 1974-Mar 1975, 2:45308 (PB-263237) 
GEOTHERMAL RESOURCES/REVIEWS 
Geothermal technoecosystems and water cycles in arid lands. 
Information paper, 2:45304 (PB-263091) 
IEOTHERMAL SYSTEMS 


See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Geothermal reservoir and well test analysis: a literature survey. 
Technical memo, 2:45329 (PB-262692) 
Hawaii geothermal project engineering program. Report on phase 
1, 2:45331 (PB-262911) 
GEOTHERMAL SYSTEMS/RADON 
Radon measurements in geothermal systems, 2:45315 (PB-262777) 
GEOTHERMAL SYSTEMS/RESERVOIR ENGINEERING 
Hawaii geothermal project engineering program. Report on phase 
1, 2.45331 (PB-262911) 
GEOTHERMAL SYSTEMS/SATURATION 
Measurement of water content of porous media under geothermal 
system conditions, 2:45306 (PB-262852) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
Geothermal reservoir and well test analysis: a literature survey. 
Technical memo, 2:45329 (PB-262692) 
Hawaii geothermal project engineering program. Report on phase 
1, 2:45331 (PB-262911) 
GEOTHERMAL WELLS/PERMEABILITY 
Planning and design of additional East Mesa geothermal test 
facilities (phase 1B). Volume III. Appendices (Petrophysical 
study of 7 wells), 2:45317 (SAN/1140-1/3) 
GEOTHERMAL WELLS/POROSITY 
Planning and design of additional East Mesa geothermal test 
facilities (phase 1B). Volume III. a (Petrophysical 
study of 7 wells), 2:45317 (SAN/1140-1/3) 
GEOTHERMAL WELLS/PUMPS 
Development of a downhole turbo-pump for geothermal brine. 
Phase I: tion of design clinton. Phase II: 
and fabrication of prototype. Final report, 2:45324 Li arm ) 
Development of a downhole turbo-pump for geothermal brine. 
Phase III: laboratory testing. Final Spee 2:45325 aha 
Geothermal hot water pump research —_ 
Progress report, Sep 1974-Jan 1975, 2: 2.48326 
Geothermal down-well pumping system. Final report, 2:45327 
(PB-261857) 
Geothermal hot water pump, 2:45328 (PB-262030) 
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GEOTHERMAL WELLS/RESERVOIR ENGINEERING 
Geothermal reservoir and well test analysis: a literature survey. 
Technical memo, 2:45329 (PB-262692 
GEOTHERMAL WELLS/SALINITY 
Planning and design of additional East Mesa geothermal test 
facilities (phase 1B). Volume III. Appendices (Petrophysical 
study of 7 wells), 2:45317 (SAN/1140-1/3) 
GEOTHERMAL WELLS/WELL DRILLING 
facilities olume A odio (Petrophysical 
study of 7 wells), 2:45317 (SAN/1 14 1/3) 
GEOTHERMAL WELLS/WELL LOGGING 
acilities olume Appendices (Petropiysical 
study of 7 wells), 2:45317 (SAN/1140-1/3) 
DEMOCRATIC REPUBLIC/COAL MINING 
Some considerations on the use of new technologies in smaller 
open-cast soft-coal mines, 2:44865 
GERMAN FEDERAL REPUBLIC/AIR POLLUTION 
Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 
Republic), 2:46211 (BMFT-FB-T-76-73) 
GERMAN FEDERAL REPUBLIC/BWR TYPE REACTORS 
Recommendation of the Reactor Safety Commission (RSK) on its 
116th session on September 15th, 1976. Recommendations 
concerning design criteria and demands to be made on the 
material and its emees for steel containments for LWR 
reactors, 2:4540 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
—_ Cy labor policy in the German coal mining industry, 
GERMAN FEDERAL REPUBLIC/COAL MINES 
Further development of operational measures of rock bumps 
prevention at ‘Sachsen’ coal mine (7 refs), 2:44867 
Methane emission in coal mining of the Federal Republic of 
Germany in 1975 (8 refs), 2:44909 
GERMAN FEDERAL REPUBLIC/ELECTRIC RAILWAYS 
New electrified lines for the 1976 summer time table, 2:45849 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Coal price formation: principles and practice, 2:44903 
Why an energy policy for German coal. Long term needs: 
shortsighted obstruction, 2:44904 
GERMAN FEDERAL REPUBLIC/GCFR TYPE REACTORS 
Safety considerations for large GCFRs, 2:45597 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Future demand for electric power in dependence on economic and 
social factors and development and its accomplishment, 
particularly by means of nuclear power, 2:45495 (ERDA-tr-275) 
GERMAN FEDERAL REPUBLIC/PWR TYPE REACTORS 
Recommendation of the Reactor Safety Commission (RSK) on its 
116th session on September 15th, 1976. Recommendations 
concerning design criteria and demands to be made on the 
material and its processing for steel containments for LWR 
reactors, 2:4540 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Production, disposal, and relative toxicity of long-lived fission 
— and actinides in the radioactive wastes from nuclear 
1 cycles, 2:45164 (ORNL-tr-4302) 

GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 

Republic), 2:46211 (BMFT-FB-T-76-73) 

GERMAN FEDERAL REPUBLIC/WATER POLLUTION 
Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 

Republic), 2:46211 (BMFT-FB-T-76-73) 
NIUM ALLOYS/FABRICATION 
LASL NbsGe conductor development. Progress report, January 
1-March 31, 1977, 2:45388 (LA-6798-PR) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 
See TUMOR CELLS 
RESONANCE/DROPLET MODEL 
let model of the giant dipole resonance, 2:46872 
GIRO ILL TURBINES/AERODYNAMICS 
Innovative wind machines. Executive summary and final report, 
2:45339 (ERDA/NSF/00367-76/2) 
GIROMILL TURBINES/MATHEMATICAL MODELS 
Innovative wind machines. Executive summary and final report, 
2:45339 (ERDA/NSF/00367-76/2) 
GIROMILL TURBINES/PERFORMANCE TESTING 
Innovative wind machines. Executive summary and final report, 
2:45339 (ERDA/NSF/00367-76/2) 
(NECKAR) 


REACTOR 
See NECKAR REACTOR 


GLACIERS/CREEP 


GLACIERS/CREEP 
Investigation of creep instability as a mechanism for glacier 
surges, 2:46700 (LA-UR-77-550) 
GLASS/COMPARATIVE EVALUATIONS 
Selection of glass and solar shading to reduce cooling demand, 
2:45300 (CONF-7504120-) 
GLASS/CRYSTAL STRUCTURE 
Structure of glasses containing transition metal ions. Pro; 
report, February 1, 1976-January 31, 1977, 2:45944 ( 5.2754- 


2) 
GLASS/DEGASSING 
Comment on "Permeation of helium and hydrogen from glass- 
microsphere laser targets”, 3 
Reply to Comment on Sescsadion of helium and hydrogen from 
glass-microsphere laser targets’ ’’, 2:46 
GLASS/EVAPORATION 
Evaporation of glass sero: an investigation of the 
literature, 2:45942 (UC 
GLASS/HEAT TRANSFE 
Experimental Feet ae of shading coefficients for selected 
insulating reflective glasses and draperies, 2:45278 
GLASS/MA RECOVERY 
— and method for converting refuse to useful energy, 
2:45 
Mineral recovery from the noncombustible fraction of municipal 
solid waste. A pri —— oe to demonstrate incinerator 
residue :45830 (PB-261048) 
GLASS/MEL 
omens z = laser glasses which can be melted on a 
commercial scale. First quarterly progress et September 15, 
1976-December 31, 1976, 2:45940 (COO-40:! 
GLASS/OPTICAL PROPERTIES 
Experimental determination of shading coefficients for selected 
insulating reflective glasses and draperies, 2:45278 
GLASS/PHYSICAL PROPERTIES 
Acrylic plastic glazing: properties, characteristics, and engineering 
data, 2:45763 
GLASS/PHYSICAL RADIATION EFFECTS 
Interaction of pulsed CO:-laser radiation with non-metals, 2:45955 
(AD-A-034410) 
GLASS/RADIANT HEAT TRANSFER 
Calculation of thermal radiative properties of glass, 2:45765 
GLASS/SPECTROSCOPY 
Laser Raman spectroscopy in glass (H and D in silica), 2:45934 
(SAND-76-0264) 
GLASS/THERMODYNAMIC PROPERTIES 
Structure of glasses containing transition metal ions. Progress 
—— February 1, 1976-January 31, 1977, 2:45944 (Ci 2754- 


GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLIOBLASTOMAS 
See NEOPLASMS 
NERVOUS SYSTEM DISEASES 
GLUCAGON/METABOLISM 
Effect of potassium and hypomagnesemia on insulin in the bovine, 


2:46465 
GLUCOCORTICOIDS 
See also HYDROCORTISONE 
GLUCOCORTICOIDS/BIOLOGICAL EFFECTS 
Protein synthesis and energy metabolism in rat thymic 
lymphocytes: regulation by glucocorticoids and interactions 
with cyclic amp-elevating stimuli, 2:46452 (UR-3055-22) 
GLUCOPROTEINS/BIOSYNTHESIS 
—— synthesis in plants. I. Role of lipid intermediates, 


GLUCOPROTEINS/CHEMICAL ANALYSIS 
Isolation and comparison of murine luekemia virus-related 
glycoproteins from AKR and New Zealand mice, 2:46410 
Reproductive tract fluid proteins and their hormonal control, 
2:46379 (UCLA-12-1082) 
GLUCOSE/METABOLISM 
Effects of subacute and chronic lead treatment on glucose 
homestasis and renal cyclic AMP metabolism in rats, 2:46650 
Glucose metabolism in female reindeer (*H and '‘C tracer 
techniques), 2:46480 
GLUTATHIONE/BIOLOGICAL EFFECTS 
Glutathione mediation of papain inactivation by hydrogen 
peroxide and hydroxyl radicals (Gamma radiation), 2:46542 
GLYCERIN 
See GLYCEROL 
GLYCEROL/SOLVENT PROPERTIES 
Solution of silica in Green River oil shale, 2:45047 
GOLD/GRAIN BOUNDARIES 
Low energy planes for tilt grain boundaries in gold, 2:45880 
(COO-2679-13) 
GOLD/MUONIUM 
Evidence of muonium formation using thin gold foils in vacuum. 
Technical report No. 77-044, 2:46781 (ORO-2504-255) 


GOLD/SPUTTERING 
Neutron sputtering of solids, 2:46768 
GOLDFISH/TEMPERATURE EFFECTS 
Temperature selection of goldfish (Carassius auratus L.) and brook 
trout (Salvelinus fontinalis Mitch.) after heterogeneous 
temperature acclimation, 2:46607 
GONADOTROPINS/BIOLOGICAL EFFECTS 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA- 12-1082) 
RRANULOCYTES 


See LEUKOCYTES 
GRAPHITE/CHEMICAL REACTIONS 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. First progress 
report, 2:44725 (COO-2933-1) 
GRAPHITE/ELECTRIC CONDUCTIVITY 
Pressure-dependence of the conductivity of graphite, 2:45951 
GRAPHITE/FISSION PRODUCT RELEASE 
October 1-December 31, 1976, 2:45571 (B 50624) 
GRAPHITE/FLEXURAL STRENGTH 
— strength graphite and method for preparing same (Patent), 
45941 


GRAPHITE/PHYSICAL RADIATION EFFECTS 
Final report on graphite irradiation test OG-3 (Fast neutrons), 
2:45956 (GA-A-14211 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRASS/ECOLOGY 
Ecology of eelgrass, zostera marina (L.), fish communities. II. 
Functional analysis, 2:46301 
GRASS/ENERGY BALANCE 
—— _ carbon balances in cheatgrass: an essay in autecology, 
2: 


GRASS/INGESTION 
Range ecology of the domesticated reindeer in the Finnish 
coniferous forest area (Cladonia, Alectoria), 2:46359 
GRASS/PHOTOSYNTHESIS 
carbon balances in ck catgrass: an essay in autecology, 


2:46. 
GRASS/PLANT GROWTH 
Vegetation of steep slopes in the shrub-steppe region of south- 
central Washington, 2:46268 (BNWL-SA-5960) 
GRASS/PRODUCTIVITY 
Ecoiogy of eelgrass, zostera marina (L.), fish communities. II. 
Functional analysis, 2:46301 
GRASS/SEASONAL VARIATIONS 
Range use and food selectivity by wild reindeer in Southern 
Norway (Cladonia, Salix, Deschampsia), 2:46363 
GRAVITATIONAL COLLAPSE/PAIR PRODUCTION 
Pair ye by a collapsing body as a quantum-geometry 
effect, 2:46909 
GRAVITATIONAL FIELDS/LENSES 
Space lenses, 2:46908 (N-76-29003) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN RIVER FORMATION 
Environmental analysis of an oil-shale industry in the upper 
Colorado Region, 2:45081 
GREEN RIVER FORMATION/BIOGEOCHEMISTRY 
Origin and characteristics of Green River oil shale, 2:45068 
GREENHOUSES/SPACE HEATING 
Saving of energy by utilizing the upper calorific value in gas-fired 
heating, swimming pool and domestic hot water service 
installation, 2:45825 
GREENLAND/ENERGY SOURCES 
Polar energy resources potential. Report prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
—— Research Service, Library of Congress, 
GREIFSWALD-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Investigation of the thermodynamic behavior of pressurized water 
reactors during reactor commissioning, 2:45415 
GREIFSWALD-1 REACTOR/REACTOR START-UP 
Investigation of the thermodynamic behavior of pressurized water 
reactors during reactor commissioning, 2:45415 
GRINDING MACHINES/ON-LINE CONTROL SYSTEMS 
Computer-numerical-control compensation of a programmed tool 
path for precision grinding (nd) (Engineering Materials) (1 
drawing), 2:46038 (CAPE-2560) 
GROUND SUBSIDENCE/CONTROL 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado (16 refs), 2:44852 
GROUND SUBSIDENCE/ENVIRONMENTAL EFFECTS 
Some engineering geologic factors controlling coal mine 
~~ in Utah and Colorado (16 references), 2:44846 (NP- 
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GROUP CONSTANTS 
Background cross section Mg 
for shielding calculations, 2:46887 (AUR TS 2) 
GS PROCESS 


See DUAL TEMPERATURE PROCESS 
GUANINE/RADIOLYSIS 
ae induced by ionizing radiation (Gamma radiation), 
GULF GENERAL ATOMIC FAST REACTOR 
See GCFR REACTOR 
GULF OF MEXICO 
See also SAN ANTONIO BAY 
GULF OF MEXICO/NATURAL GAS DEPOSITS 
Preliminary investigation. Nonproducing gas reserves onshore 
United States and in the Gulf. of Mexico offshore state area, as 
reported in Federal Commission Form 15, 2:45016 (PB-263434) 
GULF OF SUEZ/OIL FIELDS 
Optimized recovery through cooperative geology and reservoir 
engineering, 2:44941 
GYPSUM/NATURAL RADIOACTIVITY 
= content of agricultural gypsums, 2:46580 (UCRL- 
20) 
GYPSUM/SYNTHESIS 
Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 
GYPSUM CEMENTS/NEUTRON TRANSPORT 
Relative attenuation characteristics of some shielding materials for 
PuB neutrons (2.2 MeV), 2:46889 (LBL-6167) 


HADRON REACTIONS/PARTICLE PRODUCTION 
Limits on charmed particle production in hadron collisions, 
2:46819 (SLAC-198) 
HADRON REACTIONS/REVIEWS 
Interaction between high-energy — and nuclei, 2:46837 
HADRONS/PARTICLE PROD’ 
Experimental study of inclusive a production in deep 
inelastic neutrino proton scattering, 2:46812 
HADRONS/QUARK MODEL 
Hydrodynamical quark model, 2:46830 (ORO-3992-301) 
HAEMOPHILUS/BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on a temperate bacteriophage of 
Haemophilus influenzae (UV radiation), 2:46550 
HAEMOPHILUS/MUTATIONS 
Fixation and loss of premutational damage in 
Haemophilus influenzae, 2:4644. 
HANFORD — PRODUCTS ¢ OPERATION 
See HA 
HANFORD RESERVATION/SOILS 
Soil moisture studies based on wells at 32-49 coordinates, 2:45146 
(ARH-1888) 
= moisture transport during the 1974-1975 and 1975-1976 water 
ears, 2:46266 (ARH-ST-146) 
HAPLOIDY BIOLOGICAL EFFECTS 
Loss of a thermolabile thymidine kinase activity in 
bromodeoxyuridine resistant deficient, kinase 
positive) haploid cultured frog cells, 


(Hanford Atomic Products Operation.) 
HAPO/ENVIRONMENT 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
HAPO/RADIATION MONITORING 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
HASTELLOY X/FATIGUE 
Reactor Safety Research 
October 1-December 31, 1976, 2:45571 (B -50624 
HAWAII/AIR POLLUTION 
Atmospheric carbon dioxide variations at Mauna Loa 
Observatory, Hawaii, 2:46247 
HAWAII/ELECTROMAGNETIC SURVEYS 
A time-domain electromagnetic survey of the East Rift Zone, 
Kilauea Volcano, Hawaii, 2:45311 (PB-262705) 
HAWAII/GEOTHERMAL EXPLORATION 
The geothermal system at Kilauea Volcano, Hawaii, 2:45316 (PB- 
262428) 
HAWAII/SEISMIC SURVEYS 
Geothermal exploration: an evaluation of the microseismic 
groundnoise method, 2:45309 (PB-262575) 


HEAT PUMPS/ENERGY DEMAND 


HAWAII/VOLCANOES 
“a system at Kilauea Volcano, Hawaii, 2:45316 (PB- 
HAZARDOUS MATERIALS/WASTE MANAGEMENT 
Hazardous wastes, 2:45183 (PB-260089) 
HEALTH PHYSICS 
See RADIATION PROTECTION 


See also MYOCARDIUM 
HEART/CELL CULTURES 
Carcinogenesis and the regulation of cell growth and 
development, 2:46450 (UCLA-12-1082) 
RT/ELECTROCARDIOGRAMS 


Earlier onset of QRS in anterior precordial ECG leads. Precision 
of time interval measurements, 2:46528 
HEAT/USES 
Energy documents 12: report from the Research Commission 
the use of heat (Seven papers), 2:45637 (ERDA-tr-287) 
HEAT ENGINES/WASTE HEAT 
Combined thermal engine-heat pump systems for low-temperature 
heat generation, 2:45823 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
a temperature heat exchanger (HTGR type reactors; Patent), 


HEAT EXCHANGERS/DESIGN 
—— heat exchangers. Final report, 2:46042 (N-77- 
Matrix heat exchanger including a liquid, thermal couplant 
(Patent), 2:46052 
HEAT EXCHANGERS/EFFICIENCY 
— heat exchangers. Final report, 2:46042 (N-77- 


) 
HEAT EXCHANGERS/HEAT TRANSFER 
Experimental heat and mass transfer data for condensing flow in a 
parallel plate heat exchanger, 2:46048 
ae oe deposition (subtask F) (LMFBR), 2:45443 (GEAP- 
14029-10) 
HEAT EXCHANGERS/MASS TRANSFER 
Experimental heat and mass transfer data for condensing flow in a 
parallel plate heat exchanger, 2:46048 
HEAT EXCHANGERS/MATERIALS 
Steam generator materials engineering tenth quarterly 
October-December 1976, 2:45890 (GEAP-14029-10) 
HEAT EXCHANGERS/MATHEMATICAL MODELS 
TRNSYS: a transient simulation program, 2:45279 
HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Flow-induced tube vibrations in shell-and-tube heat exchangers. 
Pong report, June 1, 1976-February 28, 1977, 2:46043 (SAN/ 
1273-1) 
HEAT EXCHANGERS/PERFORMANCE 
Augmentation of steady-state and transient two-phase heat transfer 
using mechanical acceleration, 2:46103 
Boiling augmentation with structured surfaces, 2:46101 
Heat pipe heat exchangers as energy recovery devices, 2:45824 
Survey of augmentation of two-phase heat transfer, 2:46100 
HEAT EXCHANGERS/PERFORMANCE TESTING 
Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE-1207-30) 
HEAT EXCHANGERS/PERMEABILITY 
Hydrogen- and tritium permeation through helium heated tube 
walls, 2:45501 
HEAT EXCHANGERS/TUBES 
Experimental development of design criteria to limit liquid cross- 
low -induced vibration in nuclear reactor heat exchange 
equipment, 2:45539 
Hydrogen- and tritium permeation through helium heated tube 
walls, 2:45501 
HEAT PIPES/MATERIALS 
Handbook of grooved heat Le Final report (In German), 
2:46040 (BMFT-FB-W-76-17) 
HEAT PIPES/OPERATION 
Heat pipe: theory and performance characteristics, 2:46054 
HEAT PIPES/PERFORMANCE 
Handbook of grooved heat pipes. Final report (In German), 
2:46040 (BMFT-FB-W-76-17) 
Heat pipe: theory and performance characteristics, 2:46054 
Heat pipe heat exchangers as energy recovery devices, 2:45824 
HEAT PIPES/USES 
Heat pipe: applications, 2:46055 
HEAT PUMPS/ECONOMICS 
Decentralized heat pump approach, 2:45793 
Innovations in unitary heat pump designs, 2:45782 
HEAT PUMPS/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
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HEAT PUMPS/HEAT RECOVERY 


HEAT PUMPS/HEAT RECOVERY 
device for heat-recovery systems, 2:45760 
FE-CYCLE COST 


methods to improve heat pump 
reliability in a northern climate. Final report. 
(EPRI-EM-319(Vol.1)) 

Investigation of methods to improve heat pump 
reliability in a northern climate. Final report. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 

Investigation of methods to improve heat ome rformance and 
reliability in a northern climate. Final r olume III. 
B, C, D, 2:45751 (EPRI-E 19(Vol. 3)) 

HEAT PUMPS/MODIFICATIONS 
Innovations in unitary heat — designs, 2:45782 
HEAT PUMPS/OPERATIO 

Combined thermal engine-heat pump systems for low-temperature 
heat generation, 2:45823 

Improving heat pump acceptability, 2:45761 

Ingredients for energ) on water cooled luminaires and 
the heat 

Thermostatically ne heating arrangement including a heat 
pump (Patent), 2:45781 

HEAT PUMPS/PERFORMANCE 

Decentralized heat pump approach, 2:45793 

Heat pump: a proven device for heat-recovery systems, 2:45760 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume I, 2:45749 
(EPRI-EM-319(Vol.1)) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume II. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 

Investigation of methods to improve heat pump tformance and 
reliability in a northern climate. Final re olume III. 
Appendices B, C, D, 2:45751 (EPRI-E 319(Vol. 3)) 

HEAT PUMPS/RELIABILITY 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume I, 2:45749 
(EPRI-EM-319(Vol.1)) 

Investigation of methods to improve heat pump 
reliability in a northern climate. Final report 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D, 2:45751 (EPRI-EM-319(Vol.3)) 

HEAT RECOVERY/FEASIBILITY STUDIES 
——_ recovery system for ships. Final report, 2:45809 (PB- 
2124 


HEAT RECOVER Y/PERFORMANCE 
Heat aie heat exchangers as energy recovery a. 2:45824 
‘OVERY EQUIPMENT/ECONOMI 
HCl energy recovery loop, 2:45768 
HEAT RECOVERY EQUIPMENT/EFFICIENCY 
Application of recirculated liquid sorbent air-to-air enthalpy 
exchange system, 2:45767 
HEAT RECOVERY EQUIPMENT/OPERATION . 
Coil energy recovery loop, 2:45768 
Operating experiences with rotary air-to-air heat exchangers: 
hospitals, schools, nursing homes, swimming pools, 2:45769 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Operating experiences with rotary air-to-air heat exchangers: 
hospitals, schools, nursing homes, swimming pools, 2:45769 
HEAT TRANSFER/NUMERICAL SOLUTI ON 
Documentation of the heat conduction code TRANCO, 2:46099 
(ORNL/Sub-4269/15) 
HEAT TRANSFER/OPTIMIZATION 
Augmentation of steady-state and transient two-phase heat transfer 
using mechanical acceleration, 2:46103 
Boiling augmentation with structured surfaces, 2:46101 
Survey of augmentation of two-phase heat transfer, 2:46100 
HEAT TRANSMISSION 
See HEAT TRANSFER 


TERS 
See also AIR HEATERS 
FEEDWATER HEATERS 
HEATERS/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
HEATING LOAD/CALCULATION METHODS 
Component and system simulation for energy-requirement 
calculations, 2:45756 
Procedure employed by the ASHRAE task group for the 
determination of heating and cooling loads for building energy 
analysis, 2:45755 
HEATING LOAD/COMPUTER CALCULATIONS 
Crosschecking energy analysis procedures and standardizing 
weather input, 2:45757 
Summary results of the Ohio State University field validation 
oy (Comparison of measurements with simulated results), 


ormance and 
olume I, 2:45749 
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HEATING SYSTEMS/ENERGY CONSERVATION 
Field evaluation of high-temperature infrared space heating 
systems, 2:45752 
HEATING SYSTEMS/OPERATION 
= cooling system with heat pump and storage (Patent), 
2:45 
HEATING SYSTEMS/PERFORMANCE TESTING 
Field evaluation of high-temperature infrared space heating 
systems, 2:45752 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
KRYPTON 84 REACTIONS 
NEON 20 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Calculation of compound-nucleus cross sections for symmetric 
very-heavy-ion reactions, 2:46878 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Use of first and second derivatives in optical-model parameter 
searches, 2:46879 
HEAVY ION REACTIONS/NUCLEAR REACTION KINETICS 
Vibrational instability: a possible test of nuclear hydrodynamics, 
2:46874 (CONF-760155-1) 
HEAVY IONS/BEAM TRANSPORT 
Transport of intense ion beams, 2:46140 (LBL-5552) 
HEAVY IONS/ELECTRON-ION COLLISIONS 
Processes of energy deposition by heavy icle and electron 
impact. Annual report, October 1975-November 1976 
(Summary of research activities at Stanford Research Institute), 
2:46787 (SRI-115P84-6) 
HEAVY IONS/IGN SOURCES 
Recent progress in heavy ion sources, 2:46154 (LBL-6500) 
HEAVY IONS/ION-ATOM COLLISIONS 
Processes of energy deposition by heavy icle and electron 
impact. Annual report, October 1975-November 1976 
(Summary of research activities at Stanford Research Institute), 
2:46787 (SRI-115P84-6) 
HEAVY IONS/ION-MOLECULE COLLISIONS 
Processes of energy deposition by heavy particle and electron 
impact. Annual report, October 1975-November 1976 
(Summary of research activities at Stanford Research Institute), 
2:46787 (SRI-115P84-6) 
HEAVY LEPTONS/LEPTONIC DECAY 
Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH-511-230-77) 
HEAVY NUCLEI/MESON REACTIONS 
Progress report, May 15, 1975-April 15, 1976 (Summaries of 
research activities at University of Washington), 2:46813 (RLO- 
2225-T27-8) 
HEAVY NUCLEI/PROTON REACTIONS 
Progress report, May 15, 1975-April 15, 1976 (Summaries of 
research activities at University of Washington), 2:46813 (RLO- 
2225-T27-8) 
HEAVY WATER/PRODUCTION 
Dual temperature deuterium extraction process (Patent), 2:45202 
Laser separation of deuterium, 2:45203 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED WATER COOLED REA“TOR 
See HWLWR TYPE REACTORS 
HEISENBERG PRINCIPLE 
See UNCERTAINTY PRINCIPLE 
HELIOSTATS/CONTROL SYSTEMS 
Procedure and apparatus for detection of angular variations 
having a high sensitivity. Application to the control of a solar 
furnace heliostat, 2:45292 


UM 
See also CRYOGENIC FLUIDS 
HELIUM/BREAKDOWN 
Dielectric strength of liquid helium under strongly 
inhomogeneous field conditions, 2:45950 
HELIUM/CHEMICAL REACTIONS 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. First progress 
report, 2:44725 (COO-2933-1) 
HELIUM/FORCED CONVECTION 
Measurements of forced convective heat transfer to supercritical 
helium, 2:46107 
HELIUM/TURBULENT FLOW 
Measurements of forced convective heat transfer to supercritical 
helium, 2:46107 
HELIUM 3 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
HELIUM 3 REACTIONS/FISSION 
T’/sub n//T/sub f/ in heavy actinides, 2:46862 
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HELIUM IONS/BACKSCATTERING 
from W single crystals by MeV He* ions, 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM 
Granulocytopoiesis: studies on leukocytosis-inducing and colony- 
stimulating factors, 2:46529 
HEMATOPOIETIC SYSTEM/BIOLOGICAL REGENERATION 
Leukemia studies, 2:46509 (UCLA-12-1082) 
HEMIC DISEASES 
Pathe ions 2:46517 
ologic e microcirculation, 
HEMIC TISEASES PHYSIOLOGY” 
HEMOPHILUS 
See HAEMOPHILUS 
HEMOPOIESIS 
See BLOOD FORMATION 


Ss 
See CHICKENS 
HEPTANE/AROMATIZATION 
Dehydrogenation of cyclohexane and dehydrocyclization of n- 
heptane over single crystal surfaces of iridium, 2:46004 
HEPTANE/DEHYDROGENATION 
Dehydrogenation of cyclohexane and dehydrocyclization of n- 
heptane over —— crystal surfaces of iridium, 2:46004 
HEPTANE/EQUILIBRIUM 
Calculation of solid-liquid equilibrium in hydrocarbon systems, 
2:46000 (UCRL-Trans- 11223) 
HERBICIDES/BIOLOGICAL EFFECTS 
a practices and reindeer grazing in northern Sweden, 


HERBICIDES/TOXICITY 
— effects of the herbicide 3-amino-1,2,4-triazole on 
Ihnia pulex (crustacea: cladocera), 2:46398 
HETEROCHROMOSOMES/CHROMOSOMAL ABERRATIONS 
New type of inversion of a human Y chromosome, 2:46439 
HEXAHYDROPYRIDINES 


RO: 
See PIPERIDINES 
HEXANE/DENSITY 
Experimental investigation of the p-v-t relation of binary mixtures 
of cyclohexane and n-hexane, 2:44969 
HEXANE, 
Calculation of solid-liquid equilibrium in hydrocarbon systems, 
2:46000 (UCRL-Trans-11223) 
HEXANE/HYDROCRACKING 
Hydrocarbon conversion process using a Ni and/or Co substituted 
synthetic aluminosilicate catalyst (Patent), 2:44968 
HIGGS MODEL/SCALAR FIELDS 
a periodic solutions of the Higgs scalar equation, 


HIGH ENERGY PHYSICS/BUDGETS 
=" contracts in the physical sciences, 2:46800 (ERDA-76- 


) 
Theoretical and high energy programs. 
(Summaries of research activities at a Gaeeay 
2:46799 (COO-1764-246) 
HIGH ENERGY PHYSICS/REVIEWS 
Convergences, 2:46822 (SLAC-198) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-TEMPERATURE FUEL CELLS/CONNECTORS 
Electrode joining materials as main component for high 
temperature fuel cells, 2:45745 
HIGH- ERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 


HIROSHIMA/A-BOMB SURVIVORS 
Ichiban: radiation dosimetry for the survivors of the bombings of 
Hiroshima and Lp ot 2:46557 (TID-27080) 
HISTAMINE/BIO: ICAL EFFECTS 
Effects of histamine, hypoxia, and pulmonary 
pulmonary tissue volume in 2:46524 524 (UR.3490.1 137) 
HOLMIUM/MUONIC ATOMS 
165 Ho by muonic x rays, 2:46783 
HOMOGENEOUS PLASMA/LASER RADIATION 
Self-trapped laser beams in plasma, 2:46983 
HOMOGENEOUS PLASMA/PLASMA WAVES 
Self-trapping instability of plasma cyclotron waves, 2:46963 
HOPPERS/DESIGN 
Elimination of hanging and sticking in coal bunkers, 2:44878 
HORDEUM 
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GLUCAGON 
INSULIN 
PROGESTERONE 
HORMONES/ABUNDANCE 
Abscisic acid content, transpiration, and stomatal conductance as 
related to leaf age in plants Xanthium strumarium L, 2:46389 
HORMONES/BIOLOGICAL EFFECTS 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA-12-1082) 
HORMONES/BIOSYNTHESIS 
Abscisic acid content, transpiration, and stomatal conductance as 
related to leaf age in plants Xanthium strumarium L, 2:46389 
HOT ATOM CHEMISTRY 
(Chemical reactions of atoms or ions of high kinetic energies (more 
than 1 ev) resulting from nuclear transformations.) 
HOT ATOM CHEMISTRY/RESEARCH PROGRAMS 
Mercury spectra and photosensitized reactions in low temperature 
matrices. Final report, 2:46013 (COO-0584-54) 
HOT-DRY-ROCK SYSTEMS/FUNCTIONAL MODELS 
A laboratory model of stimulated geothermal reservoirs, 2:45332 
(PB-262730) 
HOT-DRY-ROCK SYSTEMS/WELL STIMULATION 
A laboratory model of stimulated geothermal reservoirs, 2:45332 
(PB-262730) 
HOUSES/AIR CONDITIONING 
Innovations in unitary heat pump designs, 2:45782 
Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume II. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
HOUSES/DESIGN 
Economic optimization in the energy conservation design of 
single-family housing, 2:45785 
HOUSES/ENERGY CONSERVATION 
Economic optimization in the energy conservation design of 
single-family housing, 2:45785 
Energy budget, parametric, and life-cycle studies of single-family 
residential structures, 2:45784 
Modelling the thermal performance of houses, 2:45787 
Residential energy requirements and opportunities for energy 
conservation (Simulation using NBSLD computer code; Austin, 
Tex.), 2:45783 
HOUSES/ENERGY CONSUMPTION 
— budget, parametric, and life-cycle studies of single-family 
residential structures, 2:45784 
HOUSES/ENERGY DEMAND 
Residential energy requirements and opportunities for energy 
conservation (Simulation using NBSLD computer code; Austin, 
Tex.), 2:45783 
HOUSES/HEAT LOSSES 
Modelling the thermal performance of houses, 2:45787 
HOUSES/HEATING SYSTEMS 
Thermostatically controlled heating arrangement including a heat 
ump (Patent), 2:45781 
HOUSES/PASSIVE SOLAR COOLING SYSTEMS 
Nocturnal cooling and solar heating with water ponds and 
movable insulation, 2:45282 
HOUSES/SOLAR AIR CONDITIONING 
Solar absorption air conditioning performance in central Ohio, 
2:45285 
HOUSES/SOLAR CELL ARRAYS 
Definition study for photovoltaic residential prototype system 
(With and without on-site energy storage), 2:45251 (N-77-13532) 
HOUSES/SOLAR SPACE HEATING 
Nocturnal cooling and solar heating with water ponds and 
movable insulation, 2:45282 
HOUSES/SPACE HEATING 
Innovations in unitary heat pump designs, 2:45782 
Investigation of methods to improve heat pump formance and 
reliability in a northern climate. Final report. Volume II. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
Status of EPA’s residential space heating research program--1976, 
2:45786 
HOUSES/THERMAL INSULATION 
Modelling the thermal performance of houses, 2:45787 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
Survey of cellulosic insulation materials, 2:45778 (ERDA-77-23) 
HTGR TYPE REACTORS 
See also THTR-300 REACTOR 
HTGR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Study of advanced fission power reactor development for the 
United Sttes. Volume I. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45496 (PB-263358) 


HIGHWAYS 
See ROADS 
See BARLEY 
HORMONES 
See also ESTROGENS 


HTGR TYPE REACTORS/ELECTRIC MOTORS 


Study of advanced fission power reactor development for the 
United States. Volume II. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45497 (PB-263359) 

Study of advanced fission power reactor development for the 
United States. Volume III. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45498 (PB-263360) 

HTGR TYPE REACTORS/ELECTRIC MOTORS 

Special motors for driving helium blowers for high-temperature 

reactors, 2:45427 
HTGR TYPE REACTORS/FISSION PRODUCT RELEASE 
Reactor Safety Research programs quarterly progress report, 
October 1-December 31, 1976, 2:45571 (BNL-NUREG-50624) 
HTGR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
BR 2 bundle mockup heat transfer experiments, 2:45432 
HTGR TYPE REACTORS/FUEL ELEMENTS 

Fabrication of graphite particle nuclear fuel elements (HTGR type 

reactors; Patent), 2:45425 
HTGR TYPE REACTORS/HEAT EXCHANGERS 

High temperature heat exchanger (HTGR type reactors; Patent), 
2:45423 

Hydrogen- and tritium permeation through helium heated tube 
walls, 2:45501 

HTGR TYPE REACTORS/NUCLEAR FUELS 
Mixing of particles in a spouted bed, 2:45120 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Process heat plant containing some reaction chambers heated by 

the cooling gas of a high temperature reactor (Patent), 2:45502 
HTGR TYPE REACTORS/REACTOR CHARGING MACHINES 

Control rod system useable for fuel handling in a gas-cooled 

nuclear reactor (Patent), 2:45429 
HTGR TYPE REACTORS/REACTOR COMPONENTS 

Development of components for high-temperature reactor plants., 

2:45428 


Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual report 
for period ending August 31, 1976, 2:45422 (GA-A-14198) 

HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Effect of flow rate on fission-product deposition from high- 
temperature gas streams, 2:45426 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also ESKIMOS 
HUMAN POPULATIONS/CONTAMINATION 

Environmental monitoring in the vicinity of the Savannah River 
Annual report, 1976 '°7Cs, %Sr), 2:46256 (DPSPU- 
77-30-1) 

HUMAN POPULATIONS/DOSE COMMITMENTS 

Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2: "46261 (Y/UB-6) 

HUMAN POPULATIONS/RADIATION DOSES 

AIRDOS-II computer code for estimating radiation dose to man 
from airborne radionuclides in areas surrouding nuclear 
facilities, 2:46576 (ORNL-5245) 

Atmospheric dispersion model as used in the reactor safety study, 
WASH-1400 (Radiation dose calculations for human 
populations), 2:46262 

Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 

Environmental monitoring in the vicinity of the Savannah River 
Annual report, 1976 (3H, '°7Cs, %Sr), 2:46256 (DPSPU- 
77-30-1) 

Environmental radiation measurements, 2:46258 (NCRP-50) 

HUMAN POPULATIONS/RADIATION MONITORING 

Determination of Pu-239, 240 tissue concentrations in non- 
—— exposed residents of New York City, 2:46575 
(COO-2968-1) 

Environmental monitoring in the vicinity of the Savannah River 
Annual report, 1976 (°H, !°7Cs, °°Sr), 2:46256 (DPSPU- 

0-1) 

Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 

HVAC SYSTEMS/CONTROL SYSTEMS 

Detection of potential on high-voltage transmission lines 

(Patent670GRA), 2:45384 
HVAC SYSTEMS/DIELECTRIC MATERIALS 

Dielectric strength of liquid helium under strongly 

inhomogeneous field conditions, 2:45950 
HVAC SYSTEMS/MONITORING 

Detection of potential on high-voltage transmission lines 

(Patent670GRA), 2:45384 
HVDC SYSTEMS/DIELECTRIC MATERIALS 

Dielectric strength of liquid helium under strongly 

inhomogeneous field conditions, 2:45950 
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HVDC SYSTEMS/LOAD MANAGEMENT 
a of hvdc links with fast-decoupled load-flow solutions, 
2:4538 
HWLWR TYPE REACTORS/NUCLEAR INDUSTRY 
Heavy water reactors and the CIRENE, 2:45437 
HWLWR TYPE REACTORS/PLANNING 
Heavy water reactors and the CIRENE, 2:45437 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEEL 

ENERGY STORAGE 

Demonstration of an inductor motor/alternator/flywheel aad 
storage system. Technical quarterly Feats report No. 
September 28, 1976-December 28, 1976, 2:45850 (COO-4010-2) 

HYBRID CYCLE 
EPRI Asilomar papers: on the possibility of advanced a _ 
reactors, fusion-fission ea breeders, small fusion 
reactors, Asilomar, California, December 15-17, 1976, 2: 746992 
(EPRI-ER-378-SR) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC EQUIPMENT/ENERGY CONSERVATION 
Electric-power-saving hydraulic fatigue-testing machine, 2:45822 
HYDRAULIC FRACTURING/MECHANICS 

Laboratory investigation of fracture initiation pressure and 

orientation, 2:46719 
HYDRAULIC FRACTURING/ORIENTATION 

Stress state determinations in West Virginia and Kentucky, 
Hazard site (ERTS/LANDSAT imagery of Hazard area of 
Kentucky), 2:46705 (TID-27603) 

Stress state determinations in West Virginia and Kentucky, 
Pricetown site (ERTS/LANDSAT imagery of Princetown area 
of West Virginia), 2:46706 (TID-27604) 

Stress state determinations in West Virginia and Kentucky, Baden 
site (ERTS/LANDSAT imagery of Baden area of West 
Virginia), 2:46707 (TID-27605) 

IRRAULIC TURBINES 


See also TURBOGENERATORS 
HYDRAULIC TURBINES/MODIFICATIONS 
Commissioning problems of a large pu: we. 2:45603 
HYDRAULIC TURBINES/OPERATIO 
Commissioning problems of a lar pump-turbine, 2:45603 
HYDRAULIC TURBINES/ROT 
Dynamic behavior of large pump-turbine rotors, 2:45604 
HYDRAULIC TURBINES/SPEED REGULATORS 
Governing of water turbines using electronic modules, 2:45232 
HYDRAULIC TURBINES/TURBINE BLADES 
Hydraulic torque on misaligned guide vanes, 2:45605 
HYDRAZINE/BIOLOGICAL EFFECTS 
Fixation and loss of hydrazine-induced premutational damage in 
Haemophilus influenzae, 2:46443 
HYDRAZOIC ACID/DISTRIBUTION FUNCTIONS 
Hydrazoic acid distribution coefficients in Purex processing, 
2:45125 (CONF-770506-2) 
HYDROBROMIC ACID/CHEMICAL REACTION KINETICS 
Monte Carlo quasi-classical trajectory study of Cl + HBr. Effect 
of reactant vibration on reaction rate and product energy, 


See also ALKENES 
BENZANTHRACENE 
BENZENE 
NAPHTHALENE 
PYRENE 
TOLUENE 
Recording bioelectric action potentials of marine decapod 
crustacea by remote electrodes: a bioassay procedure for 
monitoring hydrocarbon pollution, 2:46325 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Effects of Iranian crude oil on the Red Sea octocoral Heteroxenia 
fuscescens, 2:46646 
Petroleum hydrocarbons from effluents: detection in marine 
environment, 2:44996 
Presence of pollutant hydrocarbons in estuarine epipelic diatom 
populations, 2:46618 
HYDROCARBONS/CHEMICAL REACTION KINETICS 
Development and utility of reactivity scales from smog chamber 
data, 2:45006 (BM-RI-8023) 
HYDROCARBONS/COMBUSTION PRODUCTS 
Approximate relationships for the thermodynamic properties of 
hydrocarbon-air combustion products, 2:45214 
HYDROCARBONS/CONVERSION 
Hydrocarbon conversion process using a Ni and/or Co substituted 
synthetic aluminosilicate catalyst (Patent), 2:44968 
HYDROCARBONS/DISTILLATION 
Applicability of radiotracers for the investigation of the distillation 
of hydrocarbons, 2:44958 
HYDROCARBONS/ENVIRONMENTAL TRANSPORT 
Environmental protection in North Sea exploration and 
production operations, 2:46326 
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HYDROCARBONS/EQUATIONS OF STATE 
uation of state of Anastasyevka oil fractions, 2:45008 
ROCARBONS/EXPLOSIONS 
Correlation analysis of the influence that the molecular structure 
of fuel has on the lower limits of explosiveness of vapor-gas-air 
mixtures, 2:46031 
HYDROCARBONS/FLUORESCENCE SPECTROSCOPY 
Petroleum hydrocarbons from effluents: detection in marine 
environment, 2:44996 
HYDROCARBONS/FRACTIONATION 
Separation process (Patent), 2:44960 
HYDROCARBONS/HYDROGENATION 
Hydrogenation of hydrocarbons — a pretreated cobalt- 
molybdenum catalyst (Patent), 2:4496 
Hydroprocessing of hydrocarbons (Patent), 2:44962 
Process for hydrogenating highly unsaturated heavy hydrocarbon 
cuts (Patent), 2:44966 
HYDROCARBONS/INTERMOLECULAR FORCES 
Origin of the acentric factor, 2:45999 (LBL-5969) 
HYDROCARBONS/MEASURING METHODS 
Application of total hydrocarbon flame ionization detectors to the 
analysis of hydrocarbon mixtures from motor vehicles, with and 
without catalytic emission control, 2:46243 
HYDROCARBONS/PYROLYSIS 
Process for converting naturally occurring hydrocarbon fuels into 
gaseous products by an arc heater (Patent), 2:44748 
HYDROCA BONS/REFINING 
ee for preparing hydrocarbon conversion catalyst (Patent), 


= preparing hydrocarbon conversion catalyst (Patent), 
HYDROCORTISONE/BIOLOGICAL EFFECTS 

Reproductive tract fluid proteins and their hormonal control, 

2:46379 (UCLA-12-1082) 

HYDROCYANIC ACID/BIOLOGICAL EFFECTS 

Chronic effects of hydrogen cyanide on the fathead minnow, 
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2:466 
HYDRODYNAMIC MODEL/EQUATIONS OF MOTION 
Relativistic nuclear fluid dynamics, 2:46877 
HYDRODYNAMIC MODEL/QUARK MODEL 
Hydrodynamical quark model, 2:46830 (ORO-3992-301) 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/COMPUTER CODES 
KEG, an Eulerian configuration generator for BBC and VOA, 
2:46795 (UCID-17461) 
HYDROELECTRIC POWER/ENVIRONMENTAL EFFECTS 
Control Ag fjordic deep water renewal by runoff modification, 
2:452 


Runoff regulation for hydro-power and its effect on the ocean 
enivronment, 2:46334 
HYDROELECTRIC POWER/FORECASTING 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
HYDROELECTRIC POWER/REVIEWS 
Ministry of power and electrification of the USSR. The pan- 
Soviet Red Banner Scientific-Research Institute of Hydraulic 
Technology, 2:45230 (PB-263202-T/SL) 
HYDROELECTRIC POWER/SAFETY 
Distrust of nuclear power, 2:45671 
HYDROELECTRIC POWER/STATISTICS 
Montana historical energy statistics, 2:45689 (NP-21894) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONTROL SYSTEMS 
Grand Coulee third interim controller prototype digital load and 
voltage control. Report for Jun 1974-Mar 1976, 2:45231 (PB- 
263429) 
HYDROELECTRIC POWER PLANTS/DAMS 
Thermal regime of the downstream shoulder of rockfill dams, 
2:45233 (AD-A-035988) 
HYDROELECTRIC POWER PLANTS/HYDRAULIC 
TURBINES 
Governing of water turbines using electronic modules, 2:45232 
HYDROELECTRIC POWER PLANTS/SYNCHRONIZATION 
An investigation of techniques to expedite synchronizing for 
pump-storage units and standby generating units, 2:45602 (PB- 
260402) 


HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/ELECTRONIC STRUCTURE 
Relaxation and final-state structure in XPS of atoms, molecules, 
and metals, 2:46779 
HYDROGEN/BIOSYNTHESIS 
Hydrogen production by nitrogen-starved cultures of Anabaena 
cylindrica, 2:46513 
HYDROGEN/BOILING 
Experimental and anal 


inal report, 2:46097 (N-77-1 313) 
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HYDROGEN/CHEMICAL RADIATION EFFECTS 
Laser Raman spectroscopy in glass (H and D in silica), 2:45934 
(SAND-76-0264) 
HYDROGEN/CHEMICAL REACTION KINETICS 
Elementary rate constants for hydrogen atoms. Final report, 1974- 
1975, 2:46014 (COO-3242-14) 
HYDROGEN/CHEMICAL REACTIONS 
Mechanism of methanol synthesis from carbon dioxide and 
hydrogen. II. Selection of the reaction mechanism, 2:45226 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. First progress 
report, 2:44725 (COO-2933-1) 
HYDROGEN/CHEMISORPTION 
Stoichiometry and poisoning by sulfur of hydrogen, oxygen, and 
carbon monoxide chemisorption on unsupported nickel, 2:45992 
HYDROGEN/COMBUSTION 
Ignition, combustion, detonation, and quenching of reactive 
mixtures. Interim technical report 1 Apr 1975-31 Mar 1976, 
2:45213 (AD-A-035486) 
Laminar burning velocities of multicomponent fuel-gas systems, 
2:45217 
Measurement of NO: concentration in combustion using 
fluorescence excited by an argon-ion laser, 2:45973 
HYDROGEN/DETONATIONS 
Ignition, combustion, detonation, and quenching of reactive 
mixtures. Interim technical report 1 Apr 1975-31 Mar 1976, 
2:45213 (AD-A-035486) 
HYDROGEN/ELECTRON COLLISIONS 
Interaction energy of a charged particle with the hydrogen 
molecule (Distance dependence, cross sections, electron shell 
polarization, variational method), 2:46789 (LA-tr-77-33) 
HYDROGEN/IGNITION 
Ignition, combustion, detonation, and quenching of reactive 
mixtures. Interim technical report 1 Apr 1975-31 Mar 1976, 
2:45213 (AD-A-035486) 
HYDROGEN/ION-MOLECULE COLLISIONS 
Interaction energy of a charged particle with the hydrogen 
molecule (Distance dependence, cross sections, electron shell 
polarization, variational method), 2:46789 (LA-tr-77-33) 
HYDROGEN/METALLURGICAL EFFECTS 
Suscepiibility of cold-worked zirconium-2.5 wt. percent niobium 
alloy to delayed hydrogen cracking, 2:45916 (N-77-11156) 
HYDROGEN/MOLECULE-MOLECULE COLLISIONS 
Complementary kinetic study of the reaction He + Dz = 2HD 
induced by alpha particles, 2:46788 (UCRL-Trans-11237) 
HYDROGEN/NUCLEAR REACTION ANALYSIS 
Measurement of hydrogen depth distribution by resonant nuclear 
reactions, 2:45964 
HYDROGEN/RECOMBINERS 
ae of dissociated hydrogen and oxygen (Patent), 
2:4 
HYDROGEN/SOLUBILITY 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
October-December 1976, 2:44722 (FE-233-3) 
HYDROGEN/THERMODYNAMIC PROPERTIES 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
October-December 1976, 2:44722 (FE-233-3) 
HYDROGEN/USES 
— for cooling cryocables using a hydrogen slush (Patent), 
2:45390 
HYDROGEN 1 TARGET/PROTON REACTIONS 
Proton-proton central p-wave parameter from 6 to 10 MeV (lab), 
2:46847 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE/COSMOCHEMISTRY 
Role of the HD molecule in the development of primordial 
condensations, 2:46730 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN IONS 1 MINUS/ION SOURCES 
Energy analysis of H~ ions from a hollow-discharge 
duoplasmatron, 2:46773 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Aluminum oxide sputtering: a new approach to unders' the 
—— process for binary targets (15- and 40 kV A rm 15-kV 
H* ), 2:46769 
HYDROGEN IONS | PLUS/ION-MOLECULE COLLISIONS 
Interaction energy of a charged particle with the hydrogen 
molecule (Distance dependence, cross sections, electron shell 
polarization, variational method), 2:46789 (LA-tr-77-33) 


HYDROGEN METERS/CALIBRATION 


HYDROGEN METERS/CALIBRATION 
Chemical Engineering Division sodium technology annual report, 
July 1975-June 1976 (LMFBR), 2:45442 (ANL-76-105) 
HYDROGEN PEROXIDE/BIOLOGICAL EFFECTS 
Glutathione mediation of papain inactivation by hydrogen 
peroxide and hydroxyl radicals (Gamma radiation), 2:46542 
HYDROGEN PEROXIDE/DECOMPOSITION 
Decomposition of hydrogen peroxide on carbon black promoted 
by various metal cobaltites, 2:45228 
HYDROGEN PEROXIDE/PHOTOLYSIS 
Diffusion controlled reactions and exchange reactions in solution. 
Annual progress report, 2:46016 (RLO-2230-T2-21) 
HYDROGEN PRODUCTION/BIOSYNTHESIS 
Fuels via bioconversion (Review of principal metabolic 
pathways), 2:45223 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Photoelectrolysis with YFeOs electrodes, 2:45244 
HYDROGEN STORAGE 
See also CRYOGENICS 


TANKS 
2:45930 (N-77-11158) 
HYDROGEN SULFIDES 
Seiienenes a0 and poisoning by sulfur of hydrogen, oxygen, and 
carbon monoxide chemisorption on MENTAL El nickel, 2:45992 
HYDROGEN SULFIDES/ENVIRONM FFECTS 
Exposures of field-grown lettuce to geothermal air pollution: 
photosynthetic and stomatal responses, 2:46619 
HYDROGENATION/CATALYSTS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1976-February 1977, 2:44723 (FE-2034-6) 
Hydrogenation of hydrocarbons utilizing a pretreated cobalt- 
molybdenum catalyst (Patent), 2:44961 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS/CONVECTION 
The effect of steady withdrawal of fluid in geothermal reservoirs. 
Technical report, 2:45330 (PB-262709) 
HYDROTHERMAL SYSTEMS/FLUID WITHDRAWAL 
The effect of steady withdrawal of fluid in geothermal reservoirs. 
Technical report, 2:45330 (PB-262709) 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 
The effect of steady withdrawal of fluid in geothermal reservoirs. 
Technical report, 2:45330 (PB-262709) 
HYDROTHERMAL SYSTEMS/TEMPERATURE 
MEASUREMENT 
True-temperature determination of geothermal reservoirs, 2:45314 
HYDROXYL RADICALS/BIOLOGICAL 
Glutathione mediation of papain inactivation by hydrogen 
peroxide and hydroxyl radicals (Gamma radiation), 2:46542 
HYDROXYLASE/BIOCHEMICAL REACTION KINETICS 
O:2 dependent desaturations and hydroxylations of long alkyl 
chains: regulation, enzymology and mechanisms (Bacillus 
megaterium), 2:46375 (UCLA-12-1082) 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYDROXYUREA/BIOLOGICAL EFFECTS 
Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells, 2:46382 
Chain elongation and joining of DNA synthesized during 
hydroxyurea treatment of Chinese hamster cells, 2:46385 
HYGAS PROCESS/FAILURES 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANLL77-5) 
HYGAS PROCESS/MANAGEMENT 
Evaluation contractor for joint ERDA-A.G.A. coal gasification 
program. Quarterly technical progress report, October- 
December 1976, 2:44733 (FE-2240-63) 
HYPERTHERMIA/RADIOSENSITIVITY EFFECTS 
Radiosensitization of hypoxic tumor cells by simultaneous 
administration of hyperthermia and nitroimidazoles (X 
radiation), 2:46547 


XIA 
See ANOXIA 


ICELAND/ENERGY SOURCES 
Polar energy resources potential. Report prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
= — Research Service, Library of Congress, 


ICES/ECONOMICS 
Financial overview of integrated community energy systems, 
2:45632 (ANL-77-XX-71) 
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actors that influence the of integrated community 
systems, 2:45633 (A ANL_77-XX XX-72) 
ICES/EVALUA TION 
Factors = ~ eel the tance of integrated community 
energy systems, 2:45633 (ANL-77-XX-72) 
ICES/PLANNING 
Financial overview of integrated community energy systems, 
2:45632 (ANL-77-XX XX-71) 
ICES/SOCIO-ECONOMIC FACTORS 
Factors that influence the acceptance of integrated community 
energy systems, 2:45633 (ANL-77-XX-72) 
IDAHO, DEPOSITS 
Provenance of radioactive placers, B ig Meadow area, Valley and 
Boise Counties, Idaho, 2:45095 (GJBX-15(77)) 
IDAHO/VOLCANIC ROCKS 
Research on the physical properties of geothermal reservoir rocks. 
Summary report on collection of samples of volcanic rocks for 
= seme age studies. Progress report 1 (From the Snake River 
ain, the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 
IDAHO/WATER RESOURCES 
The potential for nuclear and geothermal power plant siting in 
Idaho as related to water resources. Technical completion 
report, Mar 1974-Mar 1975, 2:45308 (PB-263237) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
METEOROLOGY 
Diffusion under low winds: , inversion conditions, 2:46205 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIATION MONITORING 
Environmental surveillance report for the INEL radioactive waste 
management complex. Annual report, 1976, 2:45189 (TREE- 


107 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE FACILITIES 
Safety review document for the radioactive waste management 
complex — Idaho Naticnal Engineering Laboratory, 2:45184 


(TREE- 1064) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
Safety review document for the radioactive waste management 
—: at the Idaho National Engineering Laboratory, 2:45184 


(TREE-1064) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
TOPOGRAPHY 
Diffusion under low windspeed, inversion conditions, 2:46205 
ILLINOIS/COAL GASIFICATION PLANTS 
Illinois site for Coalcon Clean Boiler Fuels project, 2:44826 (NP- 


22001) 
ILLINOIS/COAL INDUSTRY 
Illinois site for Coalcon Clean Boiler Fuels project, 2:44826 (NP- 


22001) 
ILLINOIS/COAL MINING 
Productivity in Illinois Coal Mines. I, 2:44871 
ILLINOIS/SOLAR ENERGY 
posed objectives for a solar energy development program in 
Illinois, 2:45236 (PB-260558) 
ILLINOIS/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 2. Area stripping with dragli 
using Illinois basin region test case, 2:44829 150-102) 
IMAGE CONVERTERS/PHOTOCATHODES 
Improvement of S-1 photocathode shelf life stability. Final report, 
2:46186 (COO-2822-1) 
IMAGE INTENSIFIERS/PERFORMANCE 
X-ray detectors for diffraction studies and their use with 
ee radiation, 2:46170 (COO-3120-14) 
ES/DOCUMENTATION 
— a program to draw slides and posters, 2:47026 (ANL-77- 
IMIDAZOLES 
See also BENZIMIDAZOLES 
HISTAMINE 
IMIDAZOLES/RADIOSENSITIVITY EFFECTS 
Radiosensitization of hypoxic tumor cells by simultaneous 
administration of hyperthermia and nitroimidazoles (X 
radiation), 2:46547 
REACTIONS 
Immunochemistry and polypeptide composition of hepatitis B 
core antigen (HB/sub c/ Ag) (?°I tracer techniques), 2:46414 
IMMUNE REACTIONS/AGE DEPENDENCE 
“ea changes in T cell function (Mice), 2:46530 
IMMUN UNE REACTIONS/MATHEMATICAL MODELS 
Antigen modulation of antibody forming cells: the eee ps 
between direct plaque size, antibody secretion rate and y 
affinity, 2:46531 
Direction of bifurcation formula in the theory of the immune 
response, 2:46526 
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IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/BRINES 
Processing of hypersaline brine. Progress report, 2:45318 (COO- 


2607-4) 
IMPERIAL VALLEY/GEOTHERMAL FLUIDS 
oe of hypersaline brine. Progress report, 2:45318 (COO- 


607-4) 
IMPERIAL VALLEY/TELLURIC SURVEYS 
Telluric mapping over the Mesa Geothermal Anomaly, Imperial 
Valley, California, 2:45313 (PB-262828) 
ILE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INACTIVATION/RADIOINDUCTION 
Glutathione mediation of papain inactivation by hydrogen 
peroxide and hydroxyl radiation), 2:46542 
INCIDENTS 
See ACCIDENTS 
INCINERATORS/ AIR 
Case study of particulate emissions from semi-suspension 
— ooo refuse. Final report, 2:46230 (PB- 
129) 
INCOLOY 800/CORROSION 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 
INCOMPRESSIBLE FLOW/TWO-DIMENSIONAL 
CALCULATIONS 
Calculation of large Reynolds number two-dimensional flow using 
discrete vortices with random walk, 2:46797 
Effect of temperature upon the fatigue-crac i 
behavior of Inconel 625, 2:45896 (HEDL-IME-772) 
INCONEL 718/FRACTURE PROPERTIES 
Fatigue-crack growth behavior in dissimilar metal weldments, 


gro 
2:45869 (HEDL-TME-76-93) 
INCONEL 718/HEAT TREATMENTS 
Use of intermediate heat treatments for the restoration of the 
notch-rupture properties of Inconel 718, 2:45871 (LA-UR-77- 


1090) 
INCONEL 718/THERMAL FATIGUE 
Microstructure and fatigue properties of Inconel 718, 2:45902 


(WARD-NA-3045-39) 
INCONEL 718/WELDED JOINTS 
Fatigue-crack growth behavior in dissimilar metal weldments, 
2:45869 (HEDL-TME-76-93) 
INCONEL 82/FRACTURE PROPERTIES 
Fatigue-crack growth behavior in dissimilar metal weldments, 
2:45869 (HEDL-TME-76-93) 
INCONEL 82/WELDED JOINTS 
Fatigue-crack growth behavior in dissimilar metal weldments, 
2:45869 (HEDL-TME-76-93) 
INCONEL ALLOYS 
See also INCONEL 625 
INCONEL 718 
INCONEL 82 
INCONEL ALLOYS/CORROSION 
Materials Science Division coal techno! ninth quarterly report, 
October-December 1976, 2:44724 (. 77-5) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA/SURFACE MINING 
Economics of large-scale surface coal mining ore th draglines 
modes. Final report, volume 2. Area wy ® 
using Illinois basin region test case, 2:44829 150-108) 
INDIUM 113/SCINTISCANNING 
Minimizing infarct size. Annual scientific report, 1 Jul 1975-15 
Apr 1976, 2:46492 (PB-262166) 
INDIUM ALLOYS/ELECTRON SPIN RESONANCE 
Ordering of magnetic impurity in a superconductor, 2:45911 
INDIUM ‘ALLOYS/SUPERCONDU ICTIVITY 
Ordering of magnetic impurity in a superconductor, 2:45911 
INDUSTRIAL PLANTS 
See also WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR CONDITIONING 
Air washer: an old tool sharpened by new ideas, 2:45796 
= oa stratification on factory air-conditioning load, 
Evaporative cooling i in oy | 2:45798 
ie new design approach and case study, 
INDUSTRIAL PLANTS/EFFICIENCY 
Radioisotopic techniques in increasing the efficiency of 
manufacturing (Book; in Russian), 2:45206 
INDUSTRIAL PLANTS/ENERGY ACCOUNTING 
Analysis of selected energy systems (Energy accounting in real- 
world situations in industry), 2:45641 


INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Development of an industry-government coopera 
conservation pro for small manufacturers: p 
report, Project 8978, 2:45675 (COO-2852-2) 
Energy manager's handbook, 2:45681 
considerations of energy conservation 
manufacturing olume I. Industry summary 
ot 2:45814 (PB-262977) 
of energy conservation potential in the California canning 
INDUSTRIAL PLANTS/HEAT RECOVERY 
Energy documents 12: report from the Research Commission 
the use of heat (Seven , 2:45637 (ERDA-tr-287) 
INDUSTRIAL PLANTS/POLLUTION CONTROL 


EQUIPMENT 

—— — reducing nitrogen oxides from flue gas (Patent), 

Stack treatment (Patent), 2:45369 
INDU IAL PLANTS/SAFETY 

Term ‘danger’ according to the act on protection es nuisances 

- assessment of incidents on account of external effects, 2:45589 

INDUSTRIAL PLANTS/SPACE HEATING 

= evaluation of high-temperature infrared space heating 

tems, 2:45752 

INDU STRIAL WASTES/RECYCLING 

Arc furnace recycling of chromium-nickel from stainless steel 

2:45827 (BM-RI-8218) 


See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
INDUSTRY/ELECTRIC POWER 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
Efficiency and fairness of the terms and conditions under which 
is sold to manufacturing establishments 
timality of Bulk Supply Tariff questioned), 2:45730 
INDU TRY/ENERGY A UNTING 
Energy and employment impacts of policy alternatives, 2:45644 
COO-2865-4) 


INDUSTRY/ENERGY CONSERVATION 
Energy management guide for light industry and commerce. 
pote energy management series. Final report, 2:45795 (PB- 
INDUSTRY/ENERGY CONSUMPTION 
An input/output analysis of energy use c from 1947 to 1958, 
260590) 1963 and 1963 to 1967. Final report, 2:45737 (PB- 
2605 
pe.—<..m of socioeconomic and demographic determinants of 
electrical and consumption in California. Volume I. 
NP of key determinants: historic patterns, 2:45648 
-21 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
trend studies, 2:45649 (NP- 
2191 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 
Highlights from interviews, 2:45652 (NP-21920) 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
INDUSTRY/ENERGY DEMAND 
Consensus forecast of U.S. energy supply and demand to the year 
2000, 2:45690 (ORNL/TM-5369) 
SPECTROMETERS/PERFORMANCE 
Use of room temperature infrared diodes for de methane 
concentration in air. Final report, 2:45971 (PB-26264 os 
INGESTION/MEASURING M ODS 
Lichen forage ingestion rates of free-roaming caribou estimated 
with fallout cesium-137, 2:46584 
INHIBITION 
labios of ethylene production by cobaltous ion (Beans, apples), 


INHOMOGENEOUS PLASMA/ABSOLUTE 


INHOMOGENEOUS PLASMA/ABSOLUTE INSTABILITIES 
Absolute dissipative instability of inhomogeneous bounded plasma 
in radiation field, 2:46968 
INHOMOGENEOUS PLASMA/ELECTRIC FIELDS 
Generation of density cavities and localized electric fields in a 
nonuniform plasma, 2:46982 
OUS PLASMA/ELECTROMAGNETIC 
RADIATI 
Anomalous linear absorption of an electromagnetic wave in an 
inhomogeneous isotopic plasma, 2:46972 
Generation of density cavities and localized electric fields in a 
nonuniform plasma, 2:46982 
ON WELLS/LEGAL ASPECTS 
Deep well injection of industrial wastes: government controls and 
legal constraints (Book), 2:45828 
INJECTION WELLS/OPERATION 
Problem of optimization of the conditions of operation of injection 
wells with variable injectivity, 2:44930 
INSECTICIDES/CRYSTAL STRUCTURE 
Crystal and molecular structure of carbamate insecticides. Ill. 
Methomyl, 2:46402 
Crystal and molecular structure of organophosphorus insecticides. 
V. Fospirate, 2:46403 
Crystal and molecular structure of organophosphorus insecticides. 
VI. Amidithion, 2: 
INSECTICIDES/MOLECULAR STRUCTURE 
Crystal and molecular structure of carbamate insecticides. III. 
Methomy]l, 2:46402 
Crystal and molecular structure of organophosphorus insecticides. 
V. Fospirate, 2:46403 
Crystal and molecular structure of organophosphorus insecticides. 
VI. Amidithion, 2:46404 
INSECTS 
See also MOSQUITOES 
Sugarcane borers: effects of substerilizing doses of gamma 
irradiation on males irradiated as pupae or adults, 2:46571 
INSECTS/FEEDING 
Some factors effecting algal consumption in subarctic 
Ephemeroptera, Plecoptera, and Simuliidae, 2:46340 
INSECTS/TEMPERATURE CONTROL 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 
INSECTS/TEMPERATURE EFFECTS 
Effect of temperature on development and the histology of the 
neuroendocrine system of the tettigoniid, Jamaicana flava 
(Caudell), 2:46601 
Some factors effecting algal consumption in subarctic 
Ephemeroptera, Plecoptera, and Simuliidae, 2:46340 
IN-SERVICE INSPECTION/PLANNING 
Planners and inspectors can benefit from accumulated in-service 
inspection experience, 2:45541 
IN-SITU GASIFICATION/CONTROL 
Instrumentation and process control development for in situ coal 
gasification. Ninth quarterly report, December 1976-February 
1977, 2:44741 (SAND-77-0669) 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 
Physical behavior of forward combustion in the underground 
gasification of coal, 2:44743 
IN-SITU GASIFICATION/MEASURING INSTRUMENTS 
Instrumentation and process control development for in situ coal 
gasification. Ninth quarterly report, December 1976-February 
1977, 2:44741 (SAND-77-0669) 
IN-SITU GASIFICATION/MONITORING 
Instrumentation and process control development for in situ coal 
gasification. Ninth quarterly report, December 1976-February 
1977, 2:44741 (SAND-77-0669) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Report for 1975 of the National Institute of Extractive Industries, 
2:44742 (ERDA-tr-235) 
IN-SITU GASIFICATION/TEMPERATURE GRADIENTS 
Instrumentation and process control development for in situ coal 
gasification. Ninth quarterly report, December 1976-February 
1977, 2:44741 (SAND-77-0669) 
INSOLATION/CALCULATION METHODS 
Available sources of insolation data, 2:45238 (CONF-7504120-) 
INSOLATION/COMPUTER CODES 
Mathematical model for the digital computation of the hours of 
sunshine on an inclined plane, 2:45242 
INSOLATION/DATA 
Available sources of insolation data, 2:45238 (CONF-7504120-) 
INSOLATION/DATA ACQUISITION 
Solar data verification project. Final report, 2:45240 (PB-260598) 
INSOLATION/MATHEMATICAL MODELS 
Mathematical model for the digital computation of the hours of 
sunshine on an inclined plane, 2:45242 
INSOLATION/MEASURING INSTRUMENTS 
Solar radiation data for building design, 2:45239 (CONF-7504120-) 
INSPECTION 
Penetrant testing in the quality control of nuclear power plant 
construction, 2:45546 
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INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN/BIOLOGICAL EFFECTS 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA- 12-1082) 
INSULIN/METABOLISM 
— and hypomagnesemia on insulin in the bovine, 
INTEGRATED CIRCUITS/FABRICATION 
New semiconductor development laboratory, 2:46117 (SAND-76- 


0264) 
INTENSIFIERS (IMAGE) 
See INTENSIFIERS 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETERS 
See also MACH-ZEHNDER INTERFEROMETER 
INTERFEROMETERS/OPERATION 
— instrument to replace the test glass in lens testing, 
2:461 


INTERPLANETARY MAGNETIC FIELDS 
Radio observations of interplanetary magnetic field structures out 
of the ecliptic, 2:46761 (N-77-11947) 
INTERPLANETARY MAGNETIC FIELDS/FLUCTUATIONS 
Effects of stream-associated fluctuations upon the radial variation 
of average solar-wind parameters, 2:46740 (N-77-13950) 
TEBRATES 


See also ARTHROPODS 
MOLLUSCS 
PROTOZOA 
Investigation of ovicell hyperplasia in bryozoans chronically 
exposed to natural oil seepage, 2:46639 
INVERTERS/DESIGN 
Trade-off investigations and detailed design of power inverters. 
Final report Jan 1977, 2:45385 036027) 
IODINE 123/MEETINGS 
Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute (1751, °"I, /sup 99m/Tc tracer 
techniques), 2:46559 
IODINE 123/SCINTISCANNING 
Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute (17°1, /sup 99m/Tc tracer 
techniques), 2:46559 
development (1751, ®*Cu), 2:46497 (UCLA- 
12-1082 
IODINE 123/SEPARATION PROCESSES 
Analytical techniques, 2:46378 anal 
IODINE 125/SCINTISCANNIN 
Clinical studies short-lived ell (/sup 99m/Tc, '*51), 2:46499 
(UCLA-12-1082) 
IODINE 129/ACTIVATION ANALYSIS 
Radiochemical methods, used for the investigations on the 
sectional distribution of '*°I and *H in highly irradiated UO. 
pellets used in nuclear power stations, 2:45131 
IODINE 129/REMOVAL 
LWR fuel reprocessing and recycle. Mi sdeo report, January 1- 
March 31, 1977 (Off-gas treatment; adsorption; waste 
management), 2:45128 (ICP-1116) 
IODINE 131/SCINTISCANNING 
Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute ('7°1, '*"I, /sup 99m/Tc tracer 
techniques), 2:46559 
Quantification of infarct size. Annual report, 30 Jun 1975-15 Apr 
1976, 2:46487 (PB-262043) 
IODINE 137/DELAYED NEUTRONS 
Average neutron energies from separated delayed-neutron 
precursors, 2:46855 
Delayed-neutron emission probabilities of separated isotopes of Br, 
Rb, I, and Cs, 2:46856 
IODINE 138/DELAYED NEUTRONS 
Delayed-neutron emission probabilities of separated isotopes of Br, 
Rb, I, and Cs, 2:46856 
IODINE COMPOUNDS/RADIOSENSITIVITY EFFECTS 
Effects of iodoacetamide and x rays on a murine ascites tumor, 


2:46566 
= ACOUSTIC WAVES/HARMONICS 
Trapped particles and harmonic generation, 2:46979 
ION ACOUSTIC WAVES/MEASURING METHODS 
Measurement of ion acoustic test waves in a magnetized plasma 
means of a 30-GHz Lecher wire interferometer of high spatial 
resolution, 2:46943 
ACOUSTIC WAVES/WAVE PROPAGATION 
Dynamics of transonic high-frequency solitons, 2:46969 
ION BEAMS/BEAM NEUTRALIZATION 
Ion-beam | prod and the propagation of intense compensated ion 


beams, 2:46958 
ION BEAMS/MAGNETIC COMPRESSION 
compression of charge-neutralized ion beams, 2:46933 
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ION COLLISIONS 
See also TON-ATOM COLLISIONS 
List of publications for reporting period 1 July 1976-30 November 
1976. Technical report (Univ. of Tennessee, Knoxville), 2:46784 
(AD-A-035500 
ION COLLISIONS/SPUTTERING 
Model for surface ge oe changes in sputtered alloys 
and compounds, 2:46 
ION IMPLA ATION/ DEPTH DOSE DISTRIBUTIONS 
Versatile computational capability for ion-solid interactions, 
2:46883 (SAND-76-0264 
ION IMPLANTATION/ENERGY LOSSES 
Analytical techniques in ion implantation range and energy 
deposition theory, 2:46884 (SAND-76:5884) 
ION IMPLANTATION/RANGE 
Analytical techniques in ion implantation range and energy 
theory, 2:46884 (SAND-76-5884). 
ION SOURCES 


See also ALPHA SOURCES 
DUOPLASMATRONS 
NEUTRAL BEAM SOURCES 
ION SOURCES/BEAM EXTRACTION 
Optics of ae accelerated ion beams extracted from a 


plasma, 
ION SOURCES/EFFICIENCY 
a the ion beam current from a multidipole source, 


ION SOURCES/RESEARCH PROGRAMS 
High current negative ion beams, 2:46153 (BNL-22495) 
ION SOURCES/REVIEWS 
Recent progress in heavy ion sources, 2:46154 (LBL-6500) 
ION-ATOM COLLISIONS/DIFFUSION 
Model for surface layer composition changes in sputtered alloys 
and compounds, 2:46778 
ION-ATOM COLLISIONS/SPUTTERING 
Model for surface layer composition changes in sputtered alloys 
and compounds, 2:46778 
IONIZING RADIATIONS/BIOLOGICAL RADIATION 
EFFECTS 


The biological effects of ionizing radiation: an overview. Final 
report, 2:46555 (PB-262453) 
IONOSPHERE 
See also F REGION 
IONOSPHERE/ELECTRON DENSITY 
Scatha satellite instrumentation report: thermal plasma analyzer; 
rapid scan particle detector; electron beam system; positive ion 
beam system. Air Force surveys in geophysics (final), 2:46184 
(AD-A-035506) 
IONOSPHERE/ION DENSITY 
Scatha satellite instrumentation report: thermal plasma analyzer; 
rapid scan particle detector; electron beam system; positive ion 
beam system. Air Force surveys in geophysics (final), 2:46184 
(AD-A-035506) 
IONOSPHERE/WAVE PROPAGATION 
Computational study of long-range high-frequency ionospheric 
ducting, 2:46762 (AD-A-035502) 
IONS/ACCELERATION 
“Gas lens” and its use in accelerating ions by a high-current beam, 


2:46771 
IONS/MEMBRANE TRANSPORT 
Solute drag and membrane transport. Progress November 
1, 1975-October 31, 1976, 2:46522 (RLO-2226-T2-9) 
IOWA/MINING LAWS 
Handbook of Iowa mining statutes, 2:44910 (IS-ICP-7(Rev.)) 
IRIDIUM/CATALYTIC EFFECTS 
Dehydrogenation of cyclohexane and dehydrocyclization of n- 
heptane over single crystal surfaces of iridium, 2:46004 
IRON/ABSORPTION SPECTROSCOPY 
Effect of fats, mineral oils, and creosote on the extraction-atomic 
absorption determination of copper, iron, lead, and manganese 
in water, 2:46313 
IRON/CATALYTIC EFFECTS 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. First progress 
report, 2:44725 (COO-2933-1) 
IRON/ECOLOGICAL CONCENTRATION 
Effects of mine drainage or. the River Hayle, Cornwall. Factors 
affecting concentrations of copper, zinc, and iron in water, 
sediments and dominant invertebrate fauna, 2:46324 
IRON/NEUTRON TRANSPORT 
Calculations of the neutron emission spectra from materials 
bombarded with 14-MeV neutrons, 2:46895 
IRON/PRODUCTION 
Analysis of selected energy systems (Energy accounting in real- 
world situations in industry), 2:45641 
Recommendations for future government-sponsored energy 
conservation research and development in the paper and steel 
industries, 2:45674 (COO-2831-1) 


IRON/RECOVER 
Iron from coal - (31 refs), 2:44746 
IRON/REDUCTION 
Iron from coal minerals (31 refs), 2:44746 
IRON/REFINING 
Electroslag meltin 2:45873 (PB-263219) 
TRON 55, AL CONCENTRATION 
Studies on aie concentrations of iron-55 in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
a _ 1 April 1975-31 March 1976, 2:46722 (RLO- 
IRON 55/ENVIRONMENTAL TRANSPORT 
Studies on the concentrations cher iron-55 in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
1 April 1975-31 March 1976, 2:46722 (RLO- 
IRON 55/TISSUE DISTRIBUTION 
Accumulation, distribution, and decrease rate of iron-55 in 
reindeer in Finnish Lapland, 2:46585 
IRON ALLOYS 
See also TRON BASE ALLOYS 
STEELS 


IRON ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
of face-centered-cubic Coo/sub ./92Feo/sub ./os, 
IRON ALLOYS/HYDRIDATION 
Investigations of intermetallic alloy hydridng mechanism. First 
annual progress report, 2:45917 {ORO-5246-1) 
IRON ALLOYS/MA RIALS RECOVERY 
Arc furnace recycling of chromium-nickel from stainless steel 
wastes, 2:45827 (BM-RI-8218) 
IRON ALLOYS/SINTERING 
Reduced sintering distortion in tungsten-nickel-iron alloys by use 
of alloying additions, 2:45874 (Y/DA-7117) 
IRON BASE ALLOYS/CORROSION 
Mechanical properties and microstructural relationshi 
manganese-chromium alloys (14 to 20% Mn, 13 to Teens Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
IRON BASE ALLOYS/CRYSTAL STRUCTURE 
Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 
IRON BASE ALLOYS/MAGNETOSTRICTION 
Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
IRON BASE ALLOYS/MICROSTRUCTURE 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
Use of microstructure control to toughen ferritic steels for 
cryogenic use. II. Fe-Mn steels, 2:45883 (LBL-5782) 
IRON COMPLEXES/BINDING ENERGY 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbony! complexes, 2:46007 
IRON COMPLEXES/CONFIGURATION INTERACTION 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure -bonding in transition 
metal-carbony! compiexes, 2:46007 
IRON COMPOUNDS/OXIDATION 
Microbial oxidation of ferrois iron in coal mine drainage 
treatment (21 refs), 2:44" 86 
IRON COMPOUNDS/SPIN WAVES 
Neutron scattering study of spin waves in the amorphous metallic 
ferromagnet (Fess Mo7)s0BioPi0, 2:45912 
IRON HYDRIDES/SYNTHESIS 
Metalhydrides, 2:45930 (N-77-11158) 
IRON ORES 
See also MAGNETITE 
IRON ORES/SMELTING 
Coke quality requirements for — blast furnaces, 2:44769 
IRRADIATION DEVICES/DESIGN 
System for irradiating flowable material (Patent), 2:46056 
IRRIGATION/SOLAR WATER PUMPS 
Photovoltaic power in less developed countries, 2:45245 (COO- 


4094-1) 
ISABELLE STORAGE RINGS/CONTROL SYSTEMS 
ISABELLE closed orbit correction system, 2:46161 (BNL-22516) 
ISABELLE STORAGE RINGS/EQUIPMENT PROTECTION 


DEVICES 
Superconducting quench protection for ISABELLE, 
2:46160 (BNL-22515) 
ISABELLE STORAGE RINGS/PLANNING 
ISABELLE: a colliding beam facility 
the construction of ISABELLE), 2:46166 (BNL-50648) 
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ISABELLE STORAGE RINGS/POWER SUPPLIES 


ISABELLE: a proton-proton colliding beam facility at 
Brookhaven, 2:46162 (BNL-22517) 
ISABELLE STORAGE RINGS/POWER SUPPLIES 
Magnet power supply system for the ISABELLE half-cell 
rototype, 2:46159 (BNL-22491) 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 


MAGNETS 

ISABELLE quadrupoles, 2:46163 (BNL-22521) 
BUTANE 
See 2-METHYLPROPANE 
MERIZATION 


See CHEMICAL REACTIONS 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also DUAL TEMPERATURE PROCESS 
GAS CENTRIFUGES 
GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/ION-ATOM COLLISIONS 
Method for separating the isotopes of a chemical element (Patent; 
acceleration of ion beam into _ of collision boxes), 2:45110 
ITALY/HWLWR TYPE REACTO 
Heavy water reactors and the CIRENE, 2:45437 


J 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAMES A. FITZPATRICK REACTOR 
See FITZPATRICK REACTOR 
JAPAN 
See also HIROSHIMA 
NAGASAKI 
JAPAN/POLLUTION CONTROL 
Air pollution control measures in Osaka, 2:46236 
JAPAN/POLLUTION REGULATIONS 
Air pollution control regulation (Japan), 2:46265 
Enforcement of aggregate pollutant control, 2:46264 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAW/SURGERY 
Oray surgery and radiation therapy, 2:46558 
JIGS/DESIGN 
Mastering a new coal-cleaning technique, 2:44880 
JIGS/PERFORMANCE 
Mastering a new coal-cleaning technique, 2:44880 
JOSEPHSON JUNCTIONS/ORDER PARAMETERS 
Paraconductivity in nonuniform Josephson junctions, 2:46903 
(TID-27577) 
JRR-2 REACTOR/REACTOR MAINTENANCE 
Reconstruction of research reactor (JRR-2). Field construction of 
rising seal, 2:45566 
JRR-2 REACTOR/REPAIR 
Reconstruction of research reactor (JRR-2). Field construction of 
rising seal, 2:45566 
JUPITER PLANET/PLANETARY MAGNETOSPHERES 
Plasma convection in the tail of a rotating planetary 
magnetosphere. Interim report, 2:46764 (AD-A-0) 


K 


K02 
See KAONS NEUTRAL LONG-LIVED 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/LAND RECLAMATION 
New equipment reclaims spoil banks in Kansas, 2:44824 
KANSAS/OIL FIELDS 
Salt dissolution in oil and gas test holes in central Kansas. Part III. 
Salt dissolution oil and gas test holes in the Chase-Silica Oi 
Barton and Rice Counties, central Kansas, 2:45162 (ORNL/ 


Sub-75/38283/3) 
‘CAL PROPERTIES 
Investigation of the effect of water-soluble cellulose esters on 
— properties of clay by the electroosmosis method, 
744) 


KAONS MINUS/PARTICLE PRODUCTION 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
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KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL/ELECTROPRODUCTION 
Recent PLUTO results from DORIS, 2:46802 (SLAC-198) 
KAONS NEUTRAL LONG-LIVED/LEPTONIC DECAY 
Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH-511-230-77) 
KAONS PLUS/PARTICLE PRODUCTION 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
KENTUCKY/COAL MINING 
Surface mine water quality control in the Eastern Kentucky coal 
fields. manual. Research and demonstration of 
improved surface mining techniques for the Eastern Kentucky 
coal fields, 2:44847 (PB.262578) 
KENTUCKY/ENERGY POLICY 
Perspective for ener; ry development policy planning in Kentucky. 
Project No. SFRC-IGA-05, 2:45685 (NP-21858) 
KENTUCKY/ENERGY SUPPLIES 
Perspective for energy development policy planning in Kentucky. 
Project No. SFRC-IGA-05, 2:45685 (NP-21858) 
KENTUCK Y/GEOPHYSICAL SURVEYS 
Stress state determinations in West Virginia and Kentucky, 
Hazard site (ERTS/LANDSAT imagery of Hazard area of 
Kentucky), 2:46705 (TID-27603) 
KENTUCKY/LAND RECLAMATION 
— ~ — governing head-of-hollow fill mining practices, 
KENTUCKY/SURFACE MINING 
Character of drainage as a function of the occurrence of 
framboidal pyrite and ground water quality in eastern Kentucky 
(14 refs), 2:44820 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 2. Area stripping with draglines 
using Illinois basin region test case, 2:44829 (FE-150-102) 
urface mine water quality control in the Eastern Kentucky coal 
fields. Water manual. Research and demonstration of 
improved surface mining techniques for the Eastern Kentucky 
coal fields, 2:44847 (PB-262578) 
KEROGEN/CHEMICAL COMPOSITION 
Chemical separation and characterization of kerogen from oil 
shale, 2:45070 
KEROGEN/DECOMPOSITION 
Possible origin for insoluble organic (kerogen) debris in sediments 
from insoluble cell-wall materials of algae and bacteria, 2:46394 
KEROGEN/DIAGENESIS 
Origin and formation of oil shale, 2:45067 
KEROGEN/MOLECULAR STRUCTURE 
Structural aspects of organic components in oil shales, 2:45071 
KEROGEN/SEPARATION PROCESSES 
Chemical separation and characterization of kerogen from oil 
shale, 2:45070 
KIDNEYS/INJURIES 
Effects of cadmium exposure on rat kidneys, 2:46664 
KIDNEYS/SCINTISCANNING 
Radiopharmaceutical development ('*51, ®*Cu), 2:46497 (UCLA- 


IOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KINK INSTABILITY/INSTABILITY GROWTH RATES 
Resistive internal kink modes, 2:46962 
KLEIN-GORDON EQUATION 
Oscillating particle-like solutions of the nonlinear Klein-Gordon 
uation, 2:46843 
KN -ON ELECTRONS 
See ELECTRONS 
KOSMOS SATELLITES/SOLAR CELL ARRAYS 
Using the radiation reflected from the earth for increasing the 
wer of solar batteries, 2:45257 
KR IN/ULTRAVIOLET SPECTRA 
Molecular studies of gaseous oxides. Final report, 1 Jul. 1975-30 
1976, 2:45982 €AD-A-033675) 
KR IN 81/TISSUE DISTRIBUTION 
Nuclide metabolism section (?°N, ''C, /sup 81m/Kr), 2:46582 
(UCLA-12-1082) 
KRYPTON 84 REACTIONS/COULOMB EXCITATION 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
KRYPTON 86 TARGET/NEUTRON REACTIONS 
Gamma rays from a neutron capture in **Kr (Cross 
sections, Q), 2 
KRYPTON LEVELS 
Gamma rays from thermal neutron capture in **Kr, 2:46854 
KRYPTON OXIDES/ULTRAVIOLET SPECTRA 
Molecular studies of us Oxides. Final report, 1 Jul 1975-30 
Sep 1976, 2:45982 (AD-A-033675) 
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COMPOUNDS 
See also RADIOPHARMACEUTICALS 
LABELLED COMPOUNDS/TESTING 
Nuclide metabolism section (**N, /sup 81m/Kr), 2:46582 


Ener cote loyment impacts of policy alternatives, 2:45644 
IRRATORY ANIMALS/DATA COMPILATION 

Role of animal toxicity studies in the evaluation of human ~oan 
risks from internally deposited transuranics (Problems 
extrapolation of animal data to man), 2:46581 (BNWL-SA-5881) 

LABORATORY ANIMALS/HEAT LOSSES 

System load characteristics and estimation of annual heat loads for 

ey animal facilities, 2:45753 


See AUDITORY ORGANS 
LACTATION/BIOLOGICAL EFFECTS 
Glucose metabolism in female reindeer (*H and '*C tracer 
techniques), 2:46480 
LACTIC ACID/METABOLISM 
Evidence for the pressure of secondary calcium 
and its stabilization by acid production, 2:464: 
LAKE MICHIGAN/DIATOMS 
Transport of diatom frustules by ~ fecal pellets to the 
sediments of Lake Michigan, 2: 


See also LAKE MICHIGAN 
f fish Gambusia affinis population 
Aspects of fitness of a mosquito sia 
exposed to chronic low-level environmental radiation, 2:46328 
LAKES/WATER QUALITY 
Lake Jackson watershed study: description of sites, methodology 
and scope of research (Impact of _—-- on water — 
and geochemistry of watershed of recreational lake in 
Florida), 2:46336 (CONF-770209-4) 


See SHEEP 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC/ACCELERATOR FACILITIES 
Clinical servo system for shifting the range of pion beams, 2:46156 
(LA-UR-77-544) 
RECLAMATION/AERIAL MONITORING 
Satellite data for surface-mine inventory (7 refs), 2:44857 
LAND RECLAMATION/COST 
Custom designed surface manipulation and seeding equi! it for 
erosion control and vegetation establishment (6 refs), 2:44814 
New equipment reclaims spoil banks in Kansas, 2:44824 
LAND RECLAMATION/EDUCATION 
Reclamation technology training in the United States, 2:44811 
LAND RECLAMATION/EQUIPMENT 
New equipment reclaims spoil banks in Kansas, 2:44824 
LAND RECLAMATION ISLATION 
Surface mined land reclamation research and legislation: a paradox 
(26 refs), 2:44800 
LAND RECLAMATION/MEETINGS 
Fourth symposium on surface mining and reclamation, 2:44794 
LAND RECLAMATION/P’ G 
eee land in the Southwest (2 refs), 
2:44 


Use of surface mined lands, 2:44809 
LAND RECLAMATION/REGULATIONS 
—— governing head-of-hollow fill mining practices, 
2:44 
owas a reclamation plan for western surface coal mines, 
44 


LAND RECLAMATION/REVEGETATION 
Grundy County demonstration site. Phase II. Progress report, 
1975. 1976, 2:44790 (ANL-K-76-3087-1) 
LAND USE/ENVIRONMENTAL EFFECTS 
Environmental problems associated with Arctic development 
especially in Alaska, 2:46279 
International herds: present knowledge of the Fortymile and 
Porcupine caribou herds, 2:46345 
LAND USE/LEGAL ASPECTS 
Access to sunlight, 2:45235 (CONF-7504120-) 
LAND USE/PLANNING 
Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial yo ae and computer 


2:46298 (ORNL /TM-80) 
LANGL OGRAMMING) 
See PROGRAMMING LANGUAGES 


ES 
See RARE EARTHS 
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LANTHANUM ALLOYS/ELECTRON SPIN RESONANCE 

Ordering of magnetic impurity in a superconductor, 2:45911 
LANTHANUM ALLOYS/HYDRIDATION 

Investigations of intermetallic alloy hydridng mechanism. First 

annual progress report, 2:45917 (ORO-5246-1) 

LANTHANUM ALLOYS/SUPERCONDUCTIVITY 

Ordering of magnetic impurity in a superconductor, 2:45911 
LANTHANUM HYDRIDES/SYNTHESIS 


Metalhydrides, 2:45930 (N-77-11158) 
LASER FUSION REACTORS/FUEL PELLETS 
Microradiographic characterization of laser fusion pellets, 2:46996 
LASER FUSION REACTORS/FUSION YIELD 
Spatially resolved a emission from laser fusion targets, 2:47010 
LASER FUSION REACTORS/MAGNETIC MIRRORS 
particle suspension system for LITE 
etic mirror fusion facility, 2:47008 
LASER F FUSION REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Feedback-controlled particle suspension system for LITE 
magnetic mirror fusion facility, 2:47008 
LASER FUSION REACTORS/REVIEWS 
Prospects of generating power with laser-driven fusion, 2:47006 
LASER FUSION REACTORS/SHIELDING 
Neutron/photon/electron shielding study for a laser-fusion 
facility, 2:47000 (LA-UR-77-910) 
LASER FUSION REACTORS/THERMONUCLEAR IGNITION 
Spatially resolved a emission from laser fusion targets, 2:47010 
LASER FUSION REACTORS/TRANSPORT THEORY 
Neutron/photon/electron shielding study for a laser-fusion 
facility, 2:47000 (LA-UR-77-910) 
LASER IMPLOSIONS/ADIABATIC COMPRESSION HEATING 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2:46922 
LASER IMPLOSIONS/CONTROL SYSTEMS 
Argus glass laser target alignment system, 2:47002 (UCID-17441) 
LASER IMPLOSIONS/ENERGY ABSORPTION 
Method for focusing scattered energy in laser fusion, 2:47011 
LASER IMPLOSIONS/ENERGY TRANSFER 
Radiation compression and laser-fusion, 2:47003 (UCLA-34P157) 
LASER IMPLOSIONS/TARGETS 
Comment on “Permeation of helium and hydrogen from glass- 
microsphere laser targets’, 2:46993 
Reply to “Comment on ‘Permeation of helium and hydrogen from 
glass-microsphere laser targets’ "’, 2:46994 
LASER ISOTOPE SEPARATION 
Isotope selective excitation and separation method and apparatus 
utilizing circularly polarized pulsed radiation (Patent), 2:45201 
Laser separation of deuterium, 2:45203 
LASER ISOTOPE SEPARATION/COMPARATIVE 
EVALUATIONS 
Cost analyses of uranium enrichment by laser isotope separation 


process, 2:45115 
LASER ISOTOPE SEPARATION/COST BENEFIT ANALYSIS 
Cost analyses of uranium enrichment by laser isotope separation 
2:45115 
LASER ISOTOPE SEPARATION/REACTION KINETICS 
Laser isotope separation by selective excited state photochemistry. 
Annual progress report, March 31, 1976-February 28, 1977, 
2:46010 (COO-2724-2) 
LASER MIRRORS/ALIGNMENT 
Passive alignment of laser mirrors (Patent), 2:46092 
LASER RADIATION/BIOLOGICAL EFFECTS 
Characteristics of damage produced by non-circular retinal laser 
radiation. Interim report, 1 May-31 Jul 1976, 2:46696 (AD-A- 
035878) 
Ocular hazard of the gallium arsenide (GaAs) laser. Final report, 1 
Jan 1970-1 Jan 1975, 2:46695 (AD-A-035877) 
LASER-PRODUCED PLASMA/ABSORPTION 
Self-similar motion of laser fusion plasmas. Absorption in an 
unbounded plasma, 2:47009 
a PLASMA/ADIABATIC COMPRESSION 
HEA 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2:46922 
LASER- PRODUCED PLASMA/EMISSION SPECTRA 
ic generation in CO, laser target interaction, 2:46984 
LASER-PRODUCED PLASMA/HARMONICS 
Features of the structure of the harmonics 2@ and 30/2 
ted in a laser plasma, 2:46957 
LASER-PRODUCED PLASMA/ION EMISSION 
Pinhole imaging of fast ions from laser-produced plasmas, 2:46944 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Heat transport in spatially fluctuating laser generated d.c. 
magnetic fields, 2:47004 (UCRL-79019) 
Laser light absorption and harmonic generation due to self- 
generated magnetic fields, 2:47005 (UCRL-79127) 
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LASER-PRODUCED PLASMA/ONE-DIMENSIONAL 


LASER-PRODUCED PLASMA/ONE-DIMENSIONAL 
CALCULATIONS 


Self-similar motion of laser fusion plasmas. Absorption in an 
unbounded plasma, 2:47009 
LASER-PRODUCED PLASMA/STIMULATED EMISSION 
Evolution of a COs-laser-produced cadmium plasma, 2:46959 
LASER-PRODUCED PLASMA/THERMAL CONDUCTION 
Heat transport in spatially pony bend generated d.c. 
magnetic fields, 2:47004 (UCRL-79019) 
LASER-RADIATION HEATING 
Method for focusing scattered energy in laser fusion, 2:47011 
LASER-RADIATION HEATING/ELECTRON 
TEMPERATURE 


Two temperature effects in the laser heating of short plasma 
columns, 2:46935 
LASER-RADIATION HEATING/ION TEMPERATURE 
Two temperature effects in the laser heating of short plasma 
columns, 2:46935 


ERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
Laser chain components (22 Mar 1976) (Engineering Materials) 
(216 drawings), 2:46081 (CAPE-2427/1) 
LASERS/CALORIMETRY 
Tests of a commercial version of the LLL model LC-13 laser 
beam calorimeter, 2:46187 (UCID-17447) 
LASERS/ENGINEERED SAFETY SYSTEMS 
Laser lab door interlock system (Aug 1971) a 
— (30 drawings including parts lists), 2:46113 (CAPE- 


) 
LASERS/GLASS 
Development of improved laser glasses which can be melted on a 
commercial scale. First quarterly progress report, September 15, 
1976-December 31, 1976, 2:45940 (COO-4080- 
LASERS/MATHEMATICAL MODELS 
Macroscopic description of laser-type matter. Annual report (2nd 
year), Aug 1975-Aug 1976, 2:46078 (AD-A-035746) 
LASERS/OPTICAL FILTERS 
Shiva spatial filters (25 Oct 1976) (Engineering Materials) (14 
drawings), 2:46082 (CAPE-2564) 
Shiva spatial filters for beta rod to beta rod (Oct 1976) 
(Engineering Materials) (13 drawings), 2:46083 (CAPE-2564/1) 
Shiva spatial filters for beta rod to beta disk (14 Jul 1976) 
(Engineering Materials) (16 drawings), 2:46084 (CAPE-2564/2) 
Shiva spatial filters for beta disk to beta disk (15 Jul 1976) 
(Engineering Materials) (15 drawings), 2:46085 (CAPE-2564/3) 
Shiva spatial filters for beta disk to gamma disk (14 Jul 1976) 
(Engineering Materials) (17 drawings), 2:46086 (CAPE-2564/4) 
Shiva spatial filters for gamma disk to delta disk (9 Feb 1976) 
(Engineering Materials) (18 drawings), 2:46087 (CAPE-2564/5) 
LASERS/PULSES 
Generation of submicrosecond pulses in a long laser, 2:46089 
LASERS/RESEARCH PROG 
X-ray laser studies. Final report, 15 Oct 1975-28 Oct 1976, 2:46076 
(AD-A-034771) 
LASERS/USES 
Observations of the particle number density of tqo-phase flows in 
microchannels using laser anemometry, 2:46098 (N-77-13376) 


LASL 
(Los Alamos Scientific Laboratory.) 
LASL/AEROSOL MONITORING 
Aerosol sampling and characterization for hazard evaluation. 
Progress report, July 1, 1975-September 30, 1976 (Pu aerosols), 
2:46218 (LA-6777-PR) 
LASL/RADIOACTIVE WASTE MANAGEMENT 
Review of radioactive liquid waste management at Los Alamos, 
2:45160 (LA-UR-7-1195) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY/ECOLOGY 
Eth of Lawrence Livermore Laboratoy, 2:46338 (UCRL- 
LEAD/ABSORPTION SPECTROSCOPY 
Effect of fats, mineral oils, and creosote on the extraction-atomic 
absorption determination of copper, iron, lead, and manganese 
in water, 2:46313 
LEAD/AERIAL MONITORING 
Man’s impact on atmospheric lead concentrations: pollution 
sources and baseline levels in Western Europe, 2:46242 
LEAD/BIBLIOGRAPHIES 
Lead pollution. Vol. I. 1964-1975 (a vom yh with abstracts). 
Report for 1964-Jan 1977, 2:46219 (NTIS/PS-77/0092) 
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Lead pollution. Vol. II. 1976-1977 (a biblio hy with abstracts). 
Report for 1976-Feb 1977, 2:46220 /PS-77/0093) 
LEAD/BIOLOGICAL ACCUMULATI 
Distribution of cadmium and lead in a ll ecosystem, 2:46323 
Lead, cadmium, and arsenic residues in animal tissues in relation to 
those in their surrounding habitat, 2:46632 
Lead wind fresh ater fishes. I. Lead accumulation and water pH, 
Observations on the lead content of lichen and bark adjacent to a 
highway in southern Finland, 2:46629 
LEAD/BIOLOGICAL EFFECTS 
Effect of toxic products on cell function, 2:46451 (UCLA-12-1082) 
Effects of subacute and chronic lead treatment on glucose 
homestasis and renal cyclic AMP metabolism in rats, 2:46650 
Growth reduction in American sycamore (Plantanus occidentalis 
L.) caused by Pb-Cd interaction, 2:46638 
Interactions of lead and calcium on the synaptosomal uptake of 
dopamine and choline, 2:46405 
Selenium and lead: mutual detoxifying a 2:46649 
LEAD/ECOLOGICAL CONCENTRATI 
Lead in urban and rural song birds, 2: 46673 
Man’s impact on atmospheric lead concentrations: pollution 
sources and baseline levels in western Europe, 2:46241 
LEAD/ENVIRONMENTAL EFFECTS 
Highway as a source of water pollution: an appraisal with the 
heavy metal lead, 2:46322 
LEAD/HEALTH HAZARDS 
Lead-in-dust in city streets, 2:46688 
LEAD/SKIN ABSORPTION 
Absorption of lead through the skin, 2:46653 
LEAD/SUPERCONDUCTIVITY 
Composite superconducting materials (Patent), 2:45943 
LEAD/TOXICITY 
Effect of toxic products on cell function, 2:46451 (UCLA-12-1082) 
Revegetation of metalliferous mine spoil contaminated by lead and 


Method to reduce contamination and uptake of lead by plants 
from car exhaust gases, 2:46635 
LEAD COMPLEXES/CRYSTAL STRUCTURE 
Stable homopolyatomic anions. Synthesis and crystal structures of 
salts containing the pentaplumbide(2-1) and pentastannide(2-1) 
anions (Stabilized by complexation with 2,2,2-crypt), 2:45996 
LEAD COMPLEXES/SYNTHESIS 
Stable homopolyatomic anions. Synthesis and crystal structures of 
salts containing the pentaplumbide(2-1) and pentastannide(2-1) 
anions (Stabilized by complexation with 2,2,2-crypt), 2:45996 
LEAD SELENIDES/SUPERCONDUCTIVITY 
Composite superconducting materials (Patent), 2:45943 
LEAD TELLURIDES/SUPERCONDUCTIVITY 
Composite superconducting materials (Patent), 2:45943 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Engineering analysis of thermal phenomena for lead-acid batteries 
during recharge processes, 2:45618 (ANL-77-24) 
LEAD-ACID BA TTERIES/CATHODES 
Effects of discharges on positive plates in lead batteries, 2:45626 
LEAD-ACID BATTERIES/COMPARATIVE EVALUATIONS 
Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part I. Conventional 
secondary batteries (300 and 800 Ah), 2:45617 (AD-A-035996) 
LEAD-ACID BATTERIES/HEAT TRANSFER 
Engineering analysis of thermal phenomena for lead-acid batteries 
during recharge processes, 2:45618 (ANL-77-24) 
LEAVES/INJURIES 
Effects of ambient ozone pretreatment on transpiration and 
susceptibility to ozone injury (Phaseolus), 2:46634 
LEBANON/INSOLATION 
Solar energy measurements in Lebanon, 2:45241 
LENSES/DEFECTS 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
LENSES/GRAVITATIONAL FIELDS 
Space lenses, 2:46908 (N-76-29003) 
LENSES/INSPECTION 
—— instrument to replace the test glass in lens testing, 
:4618 


LEPTON NUMBER/CONSERVATION LAWS 
Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH-511-230-77) 
Muon number nonconservation in a simple gauge model, 2:46826 
(UH-511-229-77) 
LETTUCE/GERMINATION 
Lettuce seed germination. Modulation of pregermination protein 
— by gibberellic acid, abscisic acid, and cytokinin, 
LETTUCE/PHYSIOLOGY 
Exposures of field-grown lettuce to geothermal air pollution: 
photosynthetic and stomatal responses, 2:46619 
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LEUCINE/LABELLING 
Measurements of half-life of rat cardiac myosin heavy chain with 
—- used as precursor pool (*H tracer technique), 
2: 1 


LEUKEMIA 
Increased erythrocytic and neutrophilic progenitors in 
myelofibrosis with myeloid metaplasia, 2:46436 
Leukemia studies, 2:46509 (UCLA-12-1082) 
LEUKOCYTES 


See also LYMPHOCYTES 
LEUKOCYTES/METABOLISM 
Metabolism of labeled fatty acids by human leukocytes, 2:46448 
(UCLA-12-1082) 
LEVITATED TRAINS/PROPULSION 
Design, analysis, and test results for a superconducting linear 
synchronous motor, 2:45804 
LICHENS/CONTAMINATION 
Some considerations on the possible effects of local and global 
sources of air pollution on lichens grazed by reindeer and 
caribou, 2:46240 
LICHENS/GROWTH 
Analysis of the Nelchina caribou range, 2:46360 
LICHENS/INGESTION 
Lichen forage ingestion rates of free-roaming caribou estimated 
with fallout cesium-137, 2:46584 
Range ecology of the domesticated reindeer in the Finnish 
coniferous forest area (Cladonia, Alectoria), 2:46359 
LICHENS/SEASONAL VARIATIONS 
Range use and food selectivity by wild reindeer in Southern 
ow (Cladonia, Salix, Deschampsia), 2:46363 
HT 


See VISIBLE RADIATION 
LIGHT SOURCES/FABRICATION 

Pilot plant facility for the production of tritium radioluminous 

sources. Final report, 2:45204 (AD-A-033443) 
LIGHT SOURCES/MODULATION 

Variable thickness double-refracting plate (Patent; for modulating 
light source for isotope-shift Zeeman-effect atomic absorption 
spectrometer), 2:46190 

LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/COMPARATIVE EVALUATIONS 
Design of skylights, 2:45273 (CONF-7504120-) 
LIGHTING SYSTEMS/HEAT RECOVERY 

Ingredients for energy conservation: water cooled luminaires and 

the heat pump, 2:45790 
LIGHTING SYSTEMS/POWER S 
Standby power for railroad-highway grad ponming 
systems. Final report Jun 1975-Jun 1976, >: 45254 (PB-263592) 
LIGNITE/STATISTICS 
Montana historical energy statistics, 2:45689 (NP-21894) 
LIMESTONE/CHEMICAL REACTIONS 

Reaction products of coal-ash and limestone from fluidized bed 

combustors, 2:44825 
LIMESTONE/GEOLOGY 

Geologic feasibility of selected chalk sequences within the 
conterminous United States with regard to siting of radioactive- 
waste repositories, 2:45186 (Y/OWI/SUB-4310/2) 

Stability and tightness of the Columbus limestone and surro 
rocks 7) the vicinity of Barberton, Ohio, 2:46709 WWOWL St 
4251/1 

LIMESTONE/HYDRAULIC FRACTURING 

Laboratory investigation of fracture initiation pressure and 

orientation, 2:46719 
LIMESTONE/REGENERATION 

Regenerative process for of 
combustion and fuel gases. Quarterly Rit sot) No. 3. 
October 1-December 31, 1976, 2: "44778 ‘BNL. 

LIMESTONE/WAVE PROPAGATION 

Compression wave studies in Solenhofen limestone, 2:46718 

(SAND-76-0279) 
LINEAR PROGRAMMING 

Project Independence Evaluation System (PIES) documentation. 

Volume XV. Standard data tables for PIES, 2:45691 (PB- 


Specific function, structure and proteins, 2:46377 (UCLA-12-1082) 
LIPIDS 
See also LIPOPOL YSACCHARIDES 
LIPIDS/BIOCHEMICAL REACTION KINETICS 
Effects of atmospheric pollutants on lipids, 2:46374 (UCLA-12- 
1082 


LIPIDS/BIOLOGICAL EFFECTS 
Determinants of = membrane elasticity, 2:46428 


LIPIDS/BIOSYNTHES 
Effects of vanadium the incorporation of (2-'*C)- 
acetate into fungal lipids ("*C tracer), 2:46401 


iON 
ition, function and metabolism in marine organisms, 
LIPIDS/METABOLISM 
Brain alpha oxidation system, 2:46373 (UCLA-12-1082) 
Effect of transplanted human ovarian cancer tissue on liver lipid 
metabolism of nude mice, 2:46468 
Lipid composition, function and metabolism in marine organisms, 
ism of la fatty acids by human leukocytes, 2:46448 
(UCLA-12-1082) 
id screening of lipid metabolism in monolayer cell cultures 
*C tracer technique), 2:46471 
LIPIDS/OXIDATION 
OD atmospheric pollutants on lipids, 2:46374 (UCLA-12- 
LIPOPOLYSACCHARIDES/CHEMICAL COMPOSITION 
Modulation of lipopolysaccharide (LPS)-mediated function 
structural differences of two a distinct fractions 
Escherichia coli K235 LPS, F464 
LIPOPOLYSACCHARIDES/CHROMATOGRAPHY 
Modulation of lipopolysaccharide (LPS)-mediated function 
structural differences of two physically distinct fractions 
Escherichia coli K235 LPS, 2:46416 
LIPOPOLYSACCHARIDES/EXTRACTION 
Modulation of lipopolysaccharide (LPS)-mediated function b: 
structural differences of two physically distinct fractions of. 
Escherichia coli K235 LPS, 2:46416 


See ORAL CAVITY 
LIQUEFIED NATURAL GAS/DENSITY 
New system for measuring liquefied petroleum gas density 
developed, 2:45029 
LIQUEFIED NATURAL GAS/HAZARDS 
Small-scale tests on contro] methods for some liquefied natural gas 
hazards. Final report, 2:45023 (AD-A-033522) 
LIQUEFIED NA RAL GAS/MARINE TRANSPORT 
Method and plant for up nitro in 
nitrogen-containing liquefied natural gas carrying tank 
(Patent), 2:45027 
LIQUEFIED NATURAL GAS/PRODUCTION 
ae cutback spurs Australia’s offshore developments, 
LIQUEFIED NATURAL GAS/PUBLIC RELATIONS 
Liquefied natural gas: safety issues, public concerns, and decision 
making, 2:45014 
LIQUEFI D NATURAL GAS/SAFETY 
Liquefied natural gas: safety issues, public concerns, and decision 
making, 2:45014 (BNL-22284) 
LIQUEFI D NATURAL GAS/STORAGE 
Method for controlling the capacity of a blower and a device for 
controlling the pressure in a liquefied gas storage tank utilizing 
said method (Patent), 2:45030 
LIQUEFIED NATURAL GAS/TRANSPORT 
—— operational experiences for reliability with inert gas, 
2:4 
LIQUEFIED PETROLEUM GASES/DENSITY 
New system for cemmting liquefied petroleum gas density 
developed, 2:45029 
a IED PETROLEUM GASES/PRODUCTION 
process (Patent), 2:44960 
LIQUEFIED PETROLEUM GASES/STORAGE 
a we the storage of a liquefied gas in the presence of an 
apes ving open cells (Patent), 2:45031 
LIQUEFIED PETROLEUM GASES/TRANSPORT 
Design = operational experiences for reliability with inert gas, 
2:4500. 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/IGNITION 
Gasification effects in the heterogeneous ignition of a condensed 
fuel by a hot gas, 2:46030 (AD-A-034859) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/CHEMICAL ANALYSIS 
Determination of tritium concentration in fuel reprocessing liquid 
waste by vacuum freeze distillation, 2:45135 
LIQUID WASTES/WASTE DISPOSAL 
Deep well injection of industrial wastes: government controls and 
legal constraints (Book), 2:45828 
LIQUIDS/FREEZING 
Freezing processes between two concentric pi 
heating temperature at the inner wall, 2:4 


with a constant 
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LIQUIDS/NUCLEATE BOILING 


LIQUIDS/NUCLEATE BOILING 
Correlation of nucleate boiling heat transfer based on bubble 
ulation density, 2:46108 
Light S/TENSILE PROPERTIES 

Some experiments on the increase in real tensile strength of liquids 

(Effect of shock waves), 2:45949 (SAND-77-6006) 
LITHIUM/CHEMICAL PREPARATION 

Lithium-water-air battery project: progress during the month of 

August 1976, 2:45614 (UCID-17426-76-8) 
LITHIUM ALLOYS/FABRICATION 

Lithium-water-air battery project: progress during the month of 

May 1976, 2:45612 (UCID- 
LITHIUM ALLOYS/PHASE DIAG: 

Estimation of isothermal sections of ternary phase diagrams of 
lithium containing systems: the Al-Li-Mg system, 2:45879 
(CONF-7701 16-2 

HYDRIDES/SYNTHESIS 
2:45930 (N-77-11158) 
LITHIUM OXIDES/SYNTHESIS 
Atmospheric pressure synthesis for B-LiAlOz, 2:45997 
LITHIUM-WATER-AIR BATTERIES/ELECTRODES 

Investigation of the kinetics of the Li/LiOH(aq) electrode: 
oon efficiency, electrode polarization, 2:45625 (UCID- 
174 

LITHIUM-WATER-AIR BATTERIES/RESEARCH 

PROGRAMS 


Lithium-water-air battery project: progress during the month of 
May 1976, 2:45612 (We D-17426-76-5) 
Lithium-water-air battery project: progress during the month of 
June 1976, 2:45613 (UCID-17426-76-6) 
Lithium-water-air battery project: progress during the month of 
August 1976, 2:45614 (UCID-17426-76-8) 
Lithium-water-air battery project: progress during the month of 
March 1976, 2:45622 (UCID-17426-76-3) 
Lithium-water-air battery project: pr a during the month of 
April 1976, 2:45623 (UCID-17426-7 
Lithium-water-air battery project: pro — during the month of 
October 1976, 2:45624 (UCID-17426-76-10) 
LIVER/BIOLOGICAL REGENERATION 
Leukemia studies, 2:46509 (UCLA- 12-1082) 
LIVER/CARCINOMAS 
Effect of substituents on the carcinogenicity of N- 
nitrosopyrrolidine in Sprague-Dawley rats, 2:46658 
LIVER/METABOLISM 
Effect of transplanted human ovarian cancer tissue on liver lipid 
metabolism of nude mice, 2:46468 
Metabolism of labeled fatty acids by human leukocytes, 2:46448 
(UCLA-12-1082) 
LIVER/NEOPLASMS 
Carcinogenicity test of two unsaturated derivatives of N- 
nitrosopiperidine in Sprague-Dawley rats, 2:46668 
New aldehyde dehydrogenase isozymes in chemically induced 
liver tumors in the rat, 2:46390 
Reduction of rat liver carcinogenicity of 4-Nitrosomorpholine by 
a-deuterium substitution, 2:46667 
LIVER/RADIATION CHEMISTRY 
Determination of Pu-239, 240 tissue concentrations in non- 
occupationally exposed residents of New York City, 2:46575 
(COO-2968-1) 
LIVER/RADIATION MONITORING 
Determination of Pu-239, 240 tissue concentrations in non- 
coongetionsity exposed residents of New York City, 2:46575 


Effect of dose level on skeletal retention of 7° Pu(IV) in the 
beagle, 2:46586 
LIVER/SCINTISCANNING 
development (151, ®*Cu), 2:46497 (UCLA- 
12-1082 
LIZARDS/BIOLOGICAL RADIATION EFFECTS 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 
LIZARDS/ENERGY BALANCE 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 
LIZARDS/METABOLISM 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12- 1082) 
LIZARDS/STERILITY 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 
Sterility among female lizards (Uta stansburiana) exposed to 
continuous y irradiation, 2:46568 
LIZARDS/TEMPERATURE DEPENDENCE 
Temperature-dependent shift in the metabolism of the lizard 
Lacerta vivipara, 2:46608 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
FFTF REACTOR 
PEC BRASIMONE REACTOR 
PFR REACTOR 
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PHENIX REACTOR 
SNR-I REACTOR 
LMFBR TYPE REACTORS/CONTROL ROD WORTHS 
Estimation of multiple control rod worth with strong interaction 
effect in large fast reactors, 2:45556 
LMFBR TYPE CTORS/COOLANT CLEANUP SYSTEMS 
Removal of radioactive contamination from a nuclear reactor 
coolant (Patent; LMFBR), 2:45483 
LMFBR TYPE REACTORS/CORIUM 
Postaccident heat removal. I. Heat transfer within an internally 
heated, nonboiling liquid layer, 2:45592 
Postaccident heat removal. II. Heat transfer from an internally 
heated liquid to a 2:45593 
LMFBR TYPE REACT 
Release of sodium and saiinoteees into air associated with 
sodium combustion, 2:45590 
LMFBR TYPE REACTORS/FISSION PRODUCT RELEASE 
Release of sodium and radioisotopes into air associated with 
sodium combustion, 2:45590 
LMFBR TYPE REACTORS/FLO 
Nuclear reactors (Patent; LMFBR), 2:45482 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Fuel assembly for nuclear reactors and method of fabrication 
(LMFBR; Patent), 2:45455 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Contributions to the thermo- and fluid-dynamic design of core 
elements of sodium-cooled fast breeder reactors, 2:45451 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Post-failure phenomena in LMFBR TOP accidents. Annual 
rt, J ye — 30, 1976, 2:45599 (UVA-529058/ 
ev 
LMFBR TYPE REACTORS/FUEL MANAGEMENT 
Optimization of refueling scheme of sodium-cooled fast reactor 
core using heuristic enumeration method, 2:45460 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Post-failure phenomena in LMFBR TOP accidents. Annual 
report, July 1, 1975-June 30, 1976, 2:45599 (UVA-529058/ 
NE77/ 101(Rev. »)) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Particulate deposition (subtask F), 2:45443 (GEAP-14029-10) 
Steam generator materials engineering tenth quarterly report, 
October-December 1976, 2:45890 (GEAP-14029-10) 
LMFBR TYPE REACTORS/HYDROGEN METERS 
Chemical Engineering Division sodium technology annual report, 
July 1975-June 1976, 2:45442 (ANL-76-105) 
LMFBR TYPE REACTORS/LOSS OF FLOW 
— volumetric pool boiling--1. Convex flux relations, 
—_ volumetric pool boiling--2. Non-convex flux relations, 


LMFBR TYPE REACTORS/MAXIMUM CREDIBLE 
ACCIDENT 


Breeder reactors or how surely take profit from world uranium 
resources, 2:45585 
LMFBR TYPE REACTORS/MELTDOWN 
Postaccident heat removal. I. Heat transfer within an internally 
heated, nonboiling liquid layer, 2:45592 
Postaccident heat removal. II. Heat transfer from an internally 
heated liquid to a melting solid, 2:45593 
LMFBR TYPE REACTORS/PHYSICAL PROTECTION 
DEVICES 
Breeder reactors or how surely take profit from world uranium 
resources, 2:45585 
LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 
Impact of delays in plutonium use of the stationary doubling time 
or fast breeder reactors, 2:45453 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Interferometric investigation of turbulently fluctuating 
temperature in an LMFBR outlet — eometry, 2:45465 
LMFBR TYPE REACTORS/REA ENTS 
Multidomain multiphase fluid mechanics * 45570 (ANL-CT-77-3) 


Reacior Safety Research pro; rogress 
October 1-December 31, 1 1976, 2:4" 2:45571 (BNL NUREG.506 50624) 


SPRAY code user's report, 2:45576 (HEDL-TME-76-94) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Alkali metal experimental plant at the Seibersdorf Research 
Centre. Description and selected operating experiences, 2:45462 
Inelastic behavior and strain tolerances of SS 304 and 316 
for LMFBR and FFTF, 2:45447 (WARD-HT- 
emi n, g Division sodium tec’ ann 
July 1975-June 1976, 2:45442 (ANL-76-105) 
sition of metals in sodium-stainless steel 
of deposited radioisotopes into stainless 


LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Iterative diffusion theory method for the incorporation of 
transport soncter safety neutronics, 2:45588 
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LMFBR TYPE REACTORS/REACTOR CORES 
Core cngheniog sixty-first quarterly report, November- 
December 1976 and January 1977, 2:45444 (GEFR-10028-61) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Coarse-mesh correction of the finite difference method for neutron 
diffusion calculations, 2:45461 
Tendencies in evaluating parameters of criticality and breeding 
ratios for a future large breeder reactor, 2:45448 (ANL-Trans- 


1087) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Alkali metal experimental plant at the Seibersdorf Research 
Centre. Description and selected operating ex 2:45462 
LMFBR TYPE CTORS/REACTOR S 
Breeder reactors or how surely take profit from world uranium 
resources, 2:45585 
LMFBR safety. 4. Review of current issues and Moy ay! of 
Physics of reactor safet 


ety. ly report, October-Decem| 
1976, 2:45569 (ANL-77-22) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Nuclear reactor overflow line (Patent; LMFBR), 2:45463 
Rotating plug system on a nuclear reactor vessel (LMFBR; 
Patent), 2:45456 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Carbon transfer behavior of materials for LMFBR’s steam- 
enerator in flowing sodium, 2:45457 
L R TYPE REA RS/TRANSIENTS 
Finite element solution of the nonlinear coupled neutronic-energy 
equations for a fast reactor fuel cell (Transient overpower 
accidents), 2:45568 (AD-A-035843) 
LMFBR TYPE REACTORS/VOID COEFFICIENT 
Numerical study on applicability of Benoist's diffusion coefficient 
to sodium void reactivity analysis, 2:45452 
LMFBR TYPE REACTORS/WELDED JOINTS 
= the liquid metal fast breeder, 2:45481 


suas LIQUEFIED NATURAL GAS 
China plans to build liquefied natural gas plants, 2:45022 
Liquefied natural gas in the North West, 2:45021 
LOAD MANAGEMENT/CAPACITY 
Determination of reserve generating capacity criteria in electricity 
supply systems, 2:45733 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOBSTERS/CONTAMINATION 
Tissue distribution of ['*C]methy! mercury in the lobster, 
Homarus americanus, 2:46642 
LOBSTERS/TEMPERATURE EFFECTS 
Combined toxicity of free chlorine, chloramine, and temperature 
_— 1 larvae of the American lobster Homarus americanus, 
2: 1 
LOCAL GALAXY 
See MILKY WAY 
LOFT REACTOR/REACTOR OPERATION 
LOFT nonnuclear planning analyses, RELAP3 MOD0S58, 
aoe 1973-June 1974. Devas No. LTR 20-25), 2:45583 (TID- 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
R Safety R. h 1 
eactor Safety Research programs quarterly 
October 1-December 31, 1976, 2:45571 (BNL-NUREG 062 50624) 
LOSS OF COOLANT/HYDRAULICS 
Reactor Safety Research programs quarterly progress report, 
October 1-December 31, 1976, 2:45571 et -NUREG-50624) 
Two-phase pressure drop across abrupt area changes in 
flow (BWR and PWR), 2:45595 
LOSS OF COOLANT/HYDRODYNAMICS 
Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, October 1, 1975-December 31, 1975 
(PWR and BWR), 2:45582 (SUNYSB-NUREG-0002) 
LOSS OF COOLANT/PRESSURE DROP 
Two-phase pressure drop across abrupt area changes in oscillatory 
flow (BWR and PWR), 2:45595 
LOSS OF COOLANT/PRESSURE GRADIENTS 
Fluid history — utation methods for reactor safeguards 
problems using MNODE computer program (PWR and BWR), 
2:45572 (GALTR- -103NP) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Fluid history computation methods for reactor safeguards 
problems using MNODE computer program (PWR and BWR), 
2:45572 (GAI-TR-103NP) 
OF FLOW 


LYMPHOID CELLS 


LOSS OF FLOW/BOILING POINTS 
Transient volumetric pool boiling--2. Non-convex flux relations 
(LMFBR), 2:45587 
LOSS OF FLOW/POOL BOILING 
Transient volumetric pool boiling--1. Convex flux relations 
(LMFBR), 2:45586 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOVIISA-1 REACTOR/CONSTRUCTION 
Construction and operational preparation of the Loviisa nuclear 
power station, 2:45416 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/PRODUCTION 
Method of rerefining oil by distillation and extraction, 2:44988 
LUBRICATING OILS/STABILIZATION 
Process for manufacture of stabilized lubricating oil with 
elemental sulfur (Patent), 2:44967 
LUNAR MATERIALS/CHEMICAL COMPOSITION 
Volatile metal deposits on lunar soils: relation to volcanism 
(Mechanisms), 2:46759 (CONF-770322-2) 
LUNAR MATERIALS/SORPTIVE PROPERTIES 
Alteration of Apollo 17 orange fines by adsorbed water vapor, 
2:45989 
Interaction of gases with lunar materials (12001): textural changes 
induced by sorbed water (Sorption of H2O, Ne, and COz), 
2:45990 
LUNG CLEARANCE 
Effect of amosite and chrysotile asbestos on the clearance of TiOz 
particles from the lung (Rats), 2:46525 
LUNGS/EMBOLI 
Clinical nuclear medicine (Scintiscanning for diagnosis of lung 
diseases), 2:46495 (UCLA-12-1082) 
LUNGS/INJURIES 
Occupational fluoride exposure (Review), 2:46251 
LUNGS/NEOPLASMS 
Clinical nuclear medicine (Scintiscanning for diagnosis of lung 
diseases), 2:46495 (UCLA-12-1082) 
Inhalation toxicology of ***PuO, and **°PuO, in Syrian golden 
hamsters, 2:46579 
LUNGS/PHYSIOLOGY 
Theoretical analysis of the measurement of lung tissue volume by 
rebreathing and its application to the measurement of 
rebreathing dead space (In man), 2:46523 (UR-3490-1136) 
LUNGS/RADIATION CHEMISTRY 
Determination of Pu-239, 240 tissue concentrations in non- 
occupationally exposed residents of New York City, 2:46575 
(COO-2968-1) 
LUNGS/RADIATION MONITORING 
Determination of Pu-239, 240 tissue concentrations in non- 
occupationally exposed residents of New York City, 2:46575 
(COO-2968-1) 
LUNGS/RADIONUCLIDE KINETICS 
Inhalation toxicology of 7°*PuO. and in Syrian golden 
hamsters, 2:46579 
LUNGS/SCINTISCANNING 
Clinical nuclear medicine (Scintiscanning for diagnosis of lung 
diseases), 2:46495 (UCLA-12-1082) 
Radiopharmaceutical development ('*°I, ®*Cu), 2:46497 (UCLA- 
12-1082) 
LUNGS/TOMOGRAPHY 
Physics of x-ray computed tomography, 2:46483 (UCLA-12-1082) 
LWBR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Study of advanced fission power reactor development for the 
United Sttes. Volume I. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45496 (PB-263358) 
Study of advanced fission power reactor development for the 
United States. Volume II. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45497 (PB-263359) 
Study of advanced fission power reactor development for the 
United States. Volume III. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45498 (PB-263360) 
LWBR TYPE REACTORS/DESIGN 
Nuclear reactor for breeding 7°*U (Patent), 2:45466 
LYMPHOCYTES/CYTOCHEMISTRY 
Flow microfluorometric quantitation of the blastogenic response 
of lymphocytes, 2:46433 
LYMPHOCYTES/SAMPLE PREPARATION 
Quantitation of human T-lymphocytes in blood: use of automatic 
smearing instrument for preparing fixed slides of E-rosettes, 
2:46437 
LYMPHOID CELLS 
See LYMPHOCYTES 
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MACHINE TOOLS 
See also GRINDING MACHINES 
MILLING MACHINES 
MACHINE TOOLS/CONTROL SYSTEMS 
Drum winding machine controller for winding filaments on a 
selected pitch (nd) (Engineering Materials) (1 drawing), 2:46037 
(CAPE-2565) 
MACH-ZEHNDER INTERFEROMETER/ACCURACY 
Quadrature interferometer for plasma density measurements, 


2:46942 
MAGNESIUM/BIOLOGICAL EFFECTS 
Effect of potassium and hypomagnesemia on insulin in the bovine, 
2:46465 


MAGNESIUM ALLOYS/PHASE 
Estimation of isothermal sections of ternary phase diagrams o' 
lithium containing systems: the A!-Li-Mg Gam 2:45879 
(CONF-7701 16-2) 
MAGNESIUM HYDRIDES/SYNTHES: 
Metalhydrides, 2:45930 (N-77-11158) 
MAGNESIUM HYDROXIDES/SYNTHESIS 
Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 
MAGNESIUM IONS/BIOLOGICAL EFFECTS 
A23187 and red cells: changes in deformability, K*, Mg*, Ca**, 
and ATP, 2:46380 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/CATALYTIC EFFECTS 
Decomposition of hydrogen peroxide on carbon black promoted 
by various metal cobaltites, 2:45228 
MAGNESIUM SILICATES/TEMPERATURE EFFECTS 
New approach to high temperature drilling fields, 2:44946 
MAGNET COILS/THERMAL STRESSES 
Neutronics studies of the gas-carried LizO cooling/breeding fusion 
reactor blanket and shield, 2:46990 (UWFDM-187) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
ENERGY STORAGE/SUPERCONDUCTING 
I 
Loss measurements in superconducting magnetic energy storage 
coils, 2:45601 (LA-6790-MS) 
MAGNETIC FIELDS 
See also INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Influence of extremely low frequency electric and magnetic fields 
upon growth development and behavior in domestic birds. 
Phase II (modulated wave). Final report, 15 Sep 1971-30 Apr 
1976, 2:46692 (AD-A-034526) 
MAGNETIC-PUMPING HEATING 
Bistable equilibrium of the ATC tokamak and application to 
magnetic pumping, 2:46927 
MAGNETITE/USES 
Development of the magnetic drum separator performance line (3 
refs), 2:44721 
MAGNETOHYDRODYNAMICS/COMPRESSIBLE FLOW 
General class of nonlinear bifurcation problems from a point in the 
essential spectrum: application to shock wave solutions of 
kinetic equations, 2:46913 (LA-UR-77-514) 
MAGNETOHYDRCDYNAMICS/RESEARCH PROGRAMS 
Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1978, 2:44698 (ERDA-77-33) 
MAGNETOSPHERE/PLASMA DRIFT 
Plasma convection in the tail of a rotating planetary 
magnetosphere. Interim report, 2:46764 (AD-A-0) 
MAGNETOSPHERE/RADIOWAVE RADIATION 
Strong Langmuir turbulence in the earth’s magnetosphere as a 
source of kilometer radio emission, 2:46765 
MAIN SEQUENCE STARS/STAR MODELS 
Cosmic objects and elementary particles, 2:46734 
MAINTENANCE 
Maintenance managers guide, 2:47021 (ERHQ-0004) 
MAIZE/METABOLISM 
Cell potentials, cell resistance, and proton fluxes in corn root 
tissue. Effects of dithioerythritol, 2:46624 
Pyruvate and malate transport and oxidation in corn 
mitochondria, 2:46476 


See also DOGS 
RABBITS 
RODENTS 


ERA Vol. 2, No. 19 


MAMMALS/BIOLOGICAL RADIATION EFFECTS 
Behavior and mortality of free-ranging raccoons, snowshoe hares, 
and striped skunks after exposure to 300 R y radiation, 2 146564 
MAMMALS/TEMPERATURE EFFECTS 
Effect of temperature on spontaneous release of transmitter at the 
mammalian neuromuscular junction, 2:46606 
MAMMARY GLANDS/TOMOGRAPHY 
Physics of x-ray computed tomography, 2:46483 (UCLA-12-1082) 
MAN 


See also A-BOMB SURVIVORS 
ADULTS 
PATIENTS 
PERSONNEL 
MAN/BIOLOGICAL ADAPTATION 
Circadian dyschronism and chronotypic ecophilia as factors in 
aging and longevity, 2:46521 (CONF-770412-1) 
MAN/HEALTH HAZARDS 
Role of animal toxicity studies in the evaluation of human health 
risks from internally deposited transuranics (Problems in 
a of animal data to man), 2:46581 (BNWL-SA-5881) 
MAN/LIFE SPAN 
Circadian dyschronism and chronotypic ecophilia as factors in 
aging and longevity, 2:46521 (CONF-770412-1) 
MAN/MORTALITY 
Adult mortality in two communities with widely different air 
pollution levels, 2:46684 
MANAGEMENT 
See also LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
Managing the development of process-control computer systems, 
2:47024 (UCRL-79003) 
MANAGEMENT/MANUALS 
Maintenance managers guide, 2:47021 (ERHQ-0004) 
MANAGEMENT/RECOMMENDATIONS 
Team effort leads to successful microcomputer applications: a case 
in point, 2:47023 (UCRL-78556) 
MANGANESE/ABSORPTION SPECTROSCOPY 
Effect of fats, mineral oils, and creosote on the extraction-atomic 
absorption determination of copper, iron, lead, and manganese 
in water, 2:46313 
MANGANESE/ELECTRON SPIN RESONANCE 
Divalent manganese in SrO, 2:45991 
MANGANESE/SPECTROPHOTOMETRY 
Contributions to the analysis of nuclear raw materials. X. 
Spectrophotometric determination of manganese in U3Os 
samples, 2:45970 
MANGANESE ALLOYS/CORROSION 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
MANGANESE ALLOYS/ELECTROSLAG WELDING 
Study of structural patterns of electroslag welded joints of 60-mm . 
thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
MANGANESE ALLOYS/MATERIALS RECOVERY 
Arc furnace recycling of chromium-nickel from stainless steel 
wastes, 2:45827 (BM-RI-8218) 
MANGANESE ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
MANGANESE ALLOYS/MICROSTRUCTURE 
Mechanical properties and microstructural relationships in iron- 
manganese-chromium alloys (14 to 20% Mn, 13 to 18% Cr, Al 
and Ti additions), 2:45897 (LBL-6234) 
Use of microstructure control to toughen ferritic steels for 
cryogenic use. II. Fe-Mn steels, 2:45883 (LBL-5782) 
MANGANESE ALLOYS/PHYSICAL RADIATION EFFECTS 
Fission neutron disordering of NisMn at 5 K (Fission neutrons), 
2:45921 (CONF-761027-21) 
MANGANESE ALLOYS/WELDED JOINTS 
Study of structural patterns of electroslag welded joints of 60-mm 
thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
MANGANESE COMPLEXES/BINDING ENERGY 
Use of oxygen Is binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
MANGANESE COMPLEXES/CONFIGURATION 
INTERACTION 


Use of oxygen Is binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 

MANGANESE OXIDES/CATALYTIC EFFECTS 

Decomposition of hydrogen peroxide on carbon black promoted 

by various metal cobaltites, 2:45228 
MANPOWER/SSTATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
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CONSERVATION 
elopment of an industry-government cooperative 
conservation pro; for small manufacturers: phase I L Final 
eS Project 8978, 2:45675 (COO-2852-2) 

HENIX REACTOR 


See PHENIE REACTOR 
STEMS 


ECOSY 
See AQUATIC ECOSYSTEMS 
VEHICLE ACCIDENTS 
See ACCIDENTS 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIALS/BUDGETS 
— contracts in the physical sciences, 2:46800 (ERDA-76- 


) 
MATERIALS/CRYOGENICS 
International conference on low temperature physics (14th), 
Helsinki University of Technology, Otaniemi, Finland. 14-20 
August 1975. Con 2:45861 (AD-A-022709) 
MATERIALS/DEMAND F. 
Demand for nonfuel onde and Sindee by the United States 
energy industry, 1975-90, 2:45661 
Supply of nonfuel minerals and materials for the united states 
energy industry, 1975-90, 2:45662 
MATERIALS/RESEARCH PROGRAMS 
Needs for energy-related materials research and development. 
Executive sum . Volume 1. Near-term energy program, 
2:45863 (NP-21665 
—_— investigation of disordered systems. Final report 30 
Apr-30 75, 23 ad (AD-A-020131) 
Resource recovery ne raw urban refuse, 2:45826 ers 
MATERIALS RECOVERY/FEASIBILITY STUDIES 
Optimization of office paper recovery systems. Final report, 
2:45834 (PB-264214) 
MATERIALS TESTING 
Change in waiting time caused by slippage of a sample unit, 
:46111 (SAND-77-0060) 
MATERIALS TESTING/ENERGY CONSERVATION 
Electric-power-saving hydraulic machine, 2:45822 
MATERIALS TESTING/ULTRASO TESTING 
Born approximation in the theory of the scattering of elastic 
waves by flaws, 2:46902 
THEMATICS 


See also STATISTICS 
ee the qualitative theory of lumped parameter systems, 
2:46914 
MATHEMATICS/BUDGETS 
Research contracts in the physical sciences, 2:46800 (ERDA-76- 


164) 
MATRICES/EIGENVALUES 
QR algorithm and Hyman’s method on vector computers, 2:47050 
MCMURDO SOUND MEDIUM P. P. 3A 
See PM-3A REACTOR 
CAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/BLAST EFFECTS 
Computational simulation of transient blast loading on three- 
dimensional structures, 2:46192 
MECHANICAL STRUCTURES/CLOSURES 
Smearing in an axisymmetric finite element structural analysis 
application to the GCFR steam generator cavity closure plug, 


The protective effect of melanin radiation. Final technical 
report, Oct 1975-Oct 1976, 2:46561 TCAD A-033604) 
MELANIN/RADIOSEN EFFECTS 
The protective effect of me ‘ee cer t radiation. Final technical 
report, Oct 1975-Oct 1976, 2:46561 (AD-A-033604) 


Postaccident heat removal. I. Heat transfer within an internally 
heated, nonboiling liquid layer (LMFBR), 2:45592 

Postaccident heat removal. II. Heat transfer from an internally 
heated liquid to a melting solid (LMFBR), 2:45593 

MELTDOWN/LIQ UID FLOW 

Postaccident ft ieee I. Heat transfer within an internally 
heated, nonboiling liquid layer (LMFBR), 2:45592 

Postaccident heat removal. II. Heat transfer from an internally 
heated liquid to a meltin at solid (LMFBR), 2:45593 

TRANSPO 


2:46406 


1, 197 er 31, 1976, 2:46522 Rome 


MESON RESONANCES/PARTICLE PROPERTIES 


MEMBRANE 
Solute drag and membrane trans; 


See vibe CE CELL MEMBRANES 
SEROUS MEMBRANES 
MEMBRANES/BIOCHEMICAL REACTION KINETICS 
O2 dependent desaturations and hydroxylations of long alkyl 
—s regulation, enzymology and mec (Bacillus 
terium), 2:46375 (UCLA-12-1082) 
MEMB NES/BIOSYNTHESIS 
Brain alpha oxidation system, 2:46373 (UCLA-12-1082) 
MEMBRANES/CHEMICAL PROPERTIES 
Brain alpha oxidation system, 2:46373 (UCLA-12-1082) 
MEMORY DEVICES/DESIGN 
Exact analysis of models of program reference strings. Technical 
report No. 124 (Design and management of memory systems), 
2:47038 (SU-326-P.39-15) 
MEMORY DEVICES/MANAGEMENT 
Exact analysis <4 models of program reference strings. Technical 
report No. 124 (Design and management of memory systems), 
2:47038 39-15) 
MERCAPTANS 
See THIOLS 
MERCURY/BIOLOGICAL ACCUMULATION 
Effects of species, sex, length, and locality on the mercury content 
of school shark Galeorhinus australis (Macleay) and gummy 
shark Mustelus antarcticus Guenther from south-eastern 
Australian waters, 2:46665 
Laboratory model for evaluating the behavior of heavy metals in 
an aquatic environment, 2:46321 
Mercury concentrations in soil, grass, earthworms, and small 
mammals near an industrial emission source, 2:46252 
MERCURY/BIOLOGICAL EFFECTS 
Synergistic effects of cadmium and salinity combined with 
constant and cycling ae age on the larval development of 
two estuarine crab species, 2:46598 
MERCURY/ECOLOGICAL CONCENTRATION 
Mercury in fish and shellfish of the northeast Pacific. II. Sablefish, 
Anoplopoma fimbria, 2:46318 
Mercury in fish and shellfish of the northeast Pacific. I. Pacific 
halibut, Hippoglossus stenolepis, 2:46319 
MERCURY/ENVIRONMENTAL EFFECTS 
Mercury concentrations in soil, grass, earthworms, and small 
mammals near an industrial emission source, 2:46252 
MERCURY/PHOTOCHEMISTRY 
Mercury spectra and photosensitized reactions in low temperature 
matrices. Final report, 2:46013 (COO-0584-54) 
MERCURY/TISSUE DISTRIBUTION 
Distribution of total and organic mercury in seven tissues of the 
Pacific blue marlin, Makaira nigricans, 2:46657 
MERCURY/UPTAKE 
Differences in distribution and excretion of selenium and cadmium 
or mercury after their simultaneous administration 
subcutaneously in equimolar doses, 2:46656 
Interaction between cadmium, mercury, and zinc: administered 
subcutaneously in a single injection, 2:46655 
MERCURY 203/ADSORPTION 
Uptake release of Hg by selected soil and sediment samples, 
2:46327 
MERCURY 203/SOIL CHEMISTRY 
Uptake and release of 7°*Hg by selected soil and sediment samples, 
2:46327 
MERCURY COMPOUNDS/BIOLOGICAL EFFECTS 
Embryonic susceptibility of Microtus ochrogaster (common 
_Prairie voie) to pheny! mercuric acetate, 2:46654 
MERCURY PLANET/PLANETARY MAGNETOSPHERES 
Gandiens at the planet Mercury by the plasma electron 
experiment, Mariner 10, 2:46760 (N-77-11944) 
MESON REACTIONS/NUCLEAR CASCADES 
Progress report, May 15, 1975-April 15, 1976 (Summaries of 
research activities at University of Washington), 2:46813 (RLO- 
2225-T27-8) 
MESON RESONANCES 
See also CHI-3500 RESONANCES 
CHI-3550 RESONANCES 
D-1285 RESONANCES 
OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/DECAY 
Study of charmed mesons at SPEAR (3.9 to 4.6 GeV), 2:46818 
(SLAC-198) 
Study of intermediate states produced by radiative decays of psi’, 
2:46803 (SLAC-198) 
MESON RESONANCES/PARTICLE PROPERTIES 
Study of charmed mesons at SPEAR (3.9 to 4.6 GeV), 2:46818 
(SLAC-198) 
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MEDICINES 
See DRUGS 
MELANIN/OXIDATION 
See MELANIN 
MELTDOWN/HEAT TRANSFER 
transmem 
MEMBRANE 
-9) 


MESSENGER-RNA/BIOSYNTHESIS 


MESSENGER-RNA/BIOSYNTHESIS 
Synthesis and biolo, a incorporation of icons into 
macromolecules for NMR study. Progress report, June 1, 1976- 
May 31, 1977, 2:46371 (COO-2451-3) 
METABOLISM/BIOCHEMICAL REACTION KINETICS 
Protein synthesis and energy metabolism in rat thymic 
lymphocytes: regulation by glucocorticoids and interactions 
with cyclic amp-elevatin; ng stimuli, 2:46452 (UR-3055-22) 
METABOLISM IBITI 
Pyruvate and malate transport and oxidation in corn 
mitochondria, 2:46476 
METABOLISM/TEMPERATURE DEPENDENCE 
Effect of temperature acclimation on the microsomal ATPases of 
the frog brain, 2:46605 
'AGALAXY 


See UNIVERSE 
METAL INDUSTRY/ENERGY CONSERVATION 
Cooling panels for the open-hearth furnace front wall, 2:45820 
METAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 
ublic), 2:46211 (BMFT-FB-T-76-73) 
AS BATTERIES 
See also LITHIUM-WATER-AIR BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/DESIGN 
Control of generation of chlorine feed from chlorine hydrate for 
use in a metal chlorine electric energy storage device (Patent), 


ATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Interim report Mar 1975-Mar 1976, 
2:45609 (AD-A-035983) 
METAL-NONMETAL BATTERIES/CATHODES 
Lithium cells based on silver salts as cathodes (Performances of 
Age CrOs, Ags POs, and AgIOs cathodes with different 
electrolytes), 2:45627 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
Lithium cells based on silver salts as cathodes (Performances of 
Age Ags and AgIOs cathodes with different 
electrolytes), 2:45627 
METAL-NONMETAL BATTERIES/PRODUCTION 
Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Interim report Mar 1975-Mar 1976, 
2:45609 (AD-A-035983) 
METAL-NONMETAL BATTERIES/RESEARCH PROGRAMS 
Lithium-water-air battery project: progress during the month of 
May 1976 (Study of Li/Br analog), 2:45612 (UCID-17426-76-5) 
Lithium-water-air battery project: progress during the month of 
Octoher 1976 (Characterization of Li/I2 and Li/Brz batteries), 
2:45624 (UCID-17426-76-10) 


ALS 
See also RARE EARTHS 
METALS/ABSORPTION SPECTROSCOPY 
Electrothermal atomic absorption spectrometry of trace metals in 
biological fluids, 2:45972 
METALS/BIOLOGICAL ACCUMULATION 
Heavy metal content of moss in the region of Consett (North East 
England), 2:46289 
Heavy metal en in Trondheimsfjorden, Norway, and the 
recorded effects on the fauna and flora, 2:46647 
— of heavy metals in peat mosses (Sphagnum), 


METALS/BIOLOGICAL EFFECTS 
Biophysical and biochemical studies of nucleic acid damage 
(Gamma radiation), 2:46538 (UCLA-12-1082) 
Effect of toxic products on cell function, 2:46451 (UCLA-12-1082) 
Heavy metal impurities impair the a assay of 
ribulose bisphosphate carboxylase activity, 2:46633 
Plant ecology, 2:46285 (UCLA-12-1082) 
METALS/BIOLOGICAL INDICATORS 
—— survey of heavy metals in peat mosses (Sphagnum), 
MET¢.LS/COMBUSTION 
Extinguishing agent for combustible metal aoe (Patent), 2:46114 
METALS, LOGICAL CONCENTRATI 
Heavy metal concentrations in organisms ee an actively 
dredged Texas Bay, 2:46610 
Intertidal trace metal concentrations in some sediments from the 
Humber estuary, 2:46317 
METALS/ELASTICITY 
Semi-analytical determination of the equation of state for metals: 
using this equation to compute elastic and thermodynamic 
conven of metals under high pressure, 2:45909 (LA-tr-77-30) 
LS/ELECTRICAL PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
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and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
METALS/EMISSION SPECTROSCOPY 
Analytical techniques, 2:46378 
METALS/EQUATIONS OF STATE 
Semi-analytical determination of the equation of state for metals: 
using this equation to compute elastic and thermodynamic 
properties of metals under high pressure, 2:45909 (LA-tr-77-30) 
Semi-analytical determination of the equation of state for metals: a 
model with two Gruneisen coefficients, 2:45910 (LA-tr-77-29) 
METALS/MAGNETIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for ior 1975-Now 1976, 2:45908 
(AD-A-035926) 
METALS/MATERIALS RECOVERY 
oy and method for converting refuse to useful energy, 


Mineral recovery enh the noncombustible fraction of municipal 
solid waste. A pro yject to demonstrate incinerator 
residue 23 (PB-261048) 

METALS/NUCLEATI 


Porous rigid-plastic cute containing inclusions: yield 


rigid 
soentey plastic potential, and void nucleation, 2:45881 (COO- 


METALS/PHOTOEMISSION 

Relaxation and final-state structure in XPS of atoms, molecules, 

and metals, 2:46779 
METALS/THERMODYNAMIC PROPERTIES 

Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 

Semi-analytical determination of the equation of state for metals: 
using this equation to compute elastic and thermodynamic 
properties of metals under high pressure, 2:45909 (LA-tr-77-30) 

METALS/TOXICITY 

Effect of toxic products on cell function, 2:46451 (UCLA-12-1082) 

Factors involved in heavy metal poisoning, 2:46678 

Nutritional factors in relation to heavy metal toxicants, 2:46679 

Toxic effects of selected heavy metals on unadapted populations 
of Vorticella convallaria var similis, 2:46612 

METALS/YIELD STRENGTH 

Porous rigid- ag materials containing rigid inclusions: yield 

3008 40) astic potential, and void nucleation, 2:45881 (COO- 


METAMORPHIC ROCKS 
See also SANDSTONES 
SHALES 
Hypothetical prototype sites of repositories for radioactive wastes: 
certain metamorphic rocks and mudstone, 2:45185 (Y/OWI/ 
SUB-3745/5) 
METEOROLOGY/MEETINGS 
Third symposium on atmospheric turbulence, diffusion, and air 
quality. Preprints, 2:46206 
METHANATION/CATALYSTS 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, August-October 1976 (Nickel 
coprecipitated catalysts), 2:44730 (EE-2229.3) 
METHANATION/COMPARATIVE EVALUATIONS 
Wet methanation evaluation. Final report. Series No. I: E-2, 
2:44731 (FE-2240-14) 
METHANATION/PILOT PLANTS 
— = a adiabatic parallel plate methanation reactor (7 refs), 
METHANATION/RECOMMENDATIONS 
Wet methanation evaluation. Final report. Series No. I: E-2, 
2:44731 (FE-2240-14) 
IOSYNTHESIS 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
Inhibition of methane production by Methanobacterium 
formicicum, 2:45222 
Two phase anaerobic digestion (Patent), 2:45224 
METHANE/COMBUSTION 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
La velocities of multicomponent fuel-gas systems, 
METHANE/EQUILIBRIUM 
Calculation of solid-liquid equilibrium in hydrocarbon systems, 
2:46000 (UCRL-Trans- 11223) 
METHANE/IGNITION 
Ignitions in mixtures of coal dust, air, and methane from abrasive 
impacts of hard minerals with pneumatic pipeline steel. Report 
of investigations 1976, 2:44907 (FB-263568 
se of room temperature infrared diodes 
concentration air. Final report, 2 1 
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METHANE/OXIDATION 
Kinetics of the thermal oxidation of methane in a reactor treated 
with boric acid. I. Effect of temperature, 2:45215 
Kinetics of the thermal oxidation of methane in a reactor treated 
with borid acid. II. Effect of concentration, 2:45216 
METHANE/SORPTION 
Methane emission in coal mining of the Federal Republic of 
Germany in 1975 (8 refs), 2:44909 
METHANE/SYNTHESIS 
Hydrogenation of carbon to methane in reduced sponge iron, 
chromium, and ferrochromium, 2:45218 
METHANOL/CHEMICAL REACTION YIELD 
Kinetics of the thermal oxidation of methane in a reactor treated 
with borid acid. II. Effect of concentration, 2:45216 
METHANOL/PERFORMANCE TESTING 
Test results with methanol mixtures. I, 2:45225 
METHANOL/SYNTHESIS 
Mechanism of methanol synthesis from carbon dioxide and 
hydrogen. II. Selection of the reaction mechanism, 2:45226 
METHANOL/USES 
Methanol as an automotive fuel: a summary of research in the 
M.I.T. Energy Laboratory. Final report, 2:45858 (PB-262980) 
METHIONINE/BIOCHEMISTRY 
Undermethylated transfer RNA does not support phage RNA- 
vitro protein synthesis, 2:46386 
METHYL BROMIDE/VIBRATIONAL STATES 
Molecular er sa transitions: the lowest-energy Rydberg 
transitions of s-type in CHsX and CD3X, X = Cl, Br, and I, 
2:46003 
METHYL IODIDE/VIBRATIONAL STATES 
Molecular Rydberg transitions: the lowest-energy Rydberg 
—" of s-type in CHsX and CD3X, X = Cl, Br, and I, 
2:4600 


5-METHYL URACIL 
See THYMINE 
METHYLBENZENE 
See TOLUENE 
METHYLMERCURY/BIODEGRADATION 
Methy! mercury degradation in mink, 2:46652 
METHYLMERCURY/BIOLOGICAL LOCALIZATION 
Tissue distribution of ['*C]methyl mercury in the lobster, 
Homarus americanus, 2:46642 
2-METHYLPROPANE/THERMODYNAMIC PROPERTIES 
Thermodynamic representations of ammonia and isobutane, 
2:45227 (ORNL/TM-5847) 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/BLACK SHALES 
Energy from in situ processing of antrim oil shale: phase 1. 
Quarterly technical progress report, October-December, 1976, 
2:45042 (FE-2346-4) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS/DESIGN 
Protective carrier for microcircuit devices (Patent), 2:46123 
MICROEMULSION FLOODING 
mee flooding: the design of the polymer mobility buffer bank, 
2:44944 


MICROEMULSION FLOODING/COMPARATIVE 
EVALUATIONS 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Biopolymer pilot facilities: Coalinga, 2:44934 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
PROTOZOA 
VIRUSES 


YEASTS 
MICROORGANISMS/BIOLOGICAL pe EFFECTS 
Soil microorganism population dynamics in weak elf 
electromagnetic fields. Final report, 2:46548 {AD-A-035957) 
MICROPROCESSORS 
MCS-4, MCS-8, and MCS-80 (microcomputers) (Oct 1975) 


(Engineering Materials) (142 drawings including description and 


gin 
reprints), 2:47045 (CAPE-2570) 
MICROPROCESSORS/DESIGN 
Microprocessor trainer (Sep 1976) (Engineering Materials) (14 
drawings including parts lists), 2:47046 (CAPE-2580) 
MICROPROCESSORS/ELECTRONIC CIRCUITS 


LLL microcomputer memory boards, LEN 22313A (For MCS-8/ 


80 system), 2:47042 (UCID-17465) 


MICROPROCESSORS/PLANNING 
Team effort leads to successful mi 
in point, 2:47023 (UCRL-78556) 
MICROPROCESSORS/USES 
Team effort leads to successful microcomputer applications: a case 
in 2 2:47023 (UCRL-78556) 
MILITARY FACILITIES/ENERGY 


A summary of the DARPA ener; v= ea 
en fiscal years 1972-19 Final re report, 2:45748 (AD-A- 
MILKY WAY/STRUCTURAL MODELS 
The between the galactic matter distribu’ 


tion, cosmic 
Ion-plasma for ion-milling a Patent), 2:46051 
MINERAL RESOURCES/DEMAND FACTORS 


Demand for nonfuel minerals and materials by the United States 
energy industry, 1975-90, 2:45661 
Supply of nonfuel minerals and materials for the united states 
energy industry, 1975-90, 2:45662 
MINERAL RESOURCES/ECONOMICS 
tential in East Siberia (35 refs), 2:44827 
RAL RESOURCES/EXPLORATION 
ayy tential in East Siberia (35 refs), 2 44827 
MINERAL RESOURCES/FORECASTIN 
Demand for nonfuel minerals and canis by the United States 
energy industry, 1975-90, 2:45661 
Supply of nonfuel minerals and materials for the united states 
energy industry, 1975-90, 2:45662 
MINERAL RESOURCES/GEOGRAPHY 
it potential in East Siberia (35 refs), 2:44827 
MIN RESOURCES/GEOLOGY 
it potential in East Siberia od ret), 2:44827 
MINERAL RESOURCES/TRANSPO 
operational experiences reliability with inert gas, 
MINERAL WASTES/ENVIRONMENTAL EFFECTS 
Environmental contamination from trace elements in coal 
preparation wastes: a literature review and assessment, 2:44792 
(LA-6600-MS 
MINERAL WASTES/FIRES 
Environmental contamination from trace elements in coal 
preparation wastes: a literature review and assessment, 2:44792 
(LA-6600-MS) 
MINERAL WASTES/REVIEWS 
Environmental contamination from trace elements in coal 
ae aa a literature review and assessment, 2:44792 
-6600- 


(LA ) 
MINERAL WASTES/WASTE DISPOSAL 
Environmental contamination from trace elements in coal 
preparation wastes: a literature review and assessment, 2:44792 
fLA-6600-MS) 


See also ANHYDRITE 
GYPSUM 
KAOLINITE 
SPINELS 
MINERALS/BIOLOGICAL EFFECTS 
Plant ecology, 2:46285 (UCLA-12-1082) 
MINERALS/METABOLISM 
Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 


See also COAL MINES 
URANIUM MINES 
MINES/DRYOUT 
Stability and tightness of the Columbus limestone and surro 
rocks i ") the vicinity of Barberton, Ohio, 2:46709 (Y/OWI/; 
4251/1 
MINES/GAS ANALYSIS 
Use of room temperature infrared diodes for 
cae in air. Final report, 2:45971 (Pp 262048 


See a COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/HEALTH HAZARDS 
Histologic types of bronchogenic carcinoma among members of 
mining and smelting communities, 2:46699 
MINING EQUIPMENT/ EFFICIENCY 
ae model to match mining equipment sets (13 refs), 
2:4485 
MINING EQUIPMENT/MODIFICATIONS 
Inherently safe mining systems (conventional). Phase III. Volume 
‘ano ical. Interim technical report, 1976, 2:44848 (PB- 
a safe mining systems (conventional). Phase III. Volume 
Appendixes. Interim technical report, 2:44849 (PB-263337) 


iter applications: a case 
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MINING EQUIPMENT/SAFETY 


MINING EQUIPMENT/SAFETY 
Improved fire protection systems for surface coal mining 
uipment, 2:44854 
MISSISSIPPI/AIR QUALITY 
Implementation plan review for Mississippi required by the 
Energy Supply and Environmental Coordination Act (Air 
pollution control), 2:46222 (PB-257963) 
ONDRIA/GENETICS 
Transcription and organization of yeast mitochondrial DNA, 
2:46441 


MITOTIC DELAY/RADIOINDUCTION 
Division delay after low x-ray doses and treatment with 
cyclohexionide, 2:46567 
Radiation-induced delays in cell progression in Vicia faba root 
meristems (X radiation, neutrons), 2:46545 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/FORECASTING 
Technology assessment of modular integrated utility systems. 
Volume 1. Summary report, 2:45636 (ORNL/HUD/MIUS-24) 
MIUS/FUEL FEEDING SYSTEMS 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
MIUS/TECHNOLOGY ASSESSMENT 
Technology assessment of modular integrated utility systems. 
Volume 1. Summary report, 2:45636 (ORNI./HUD/MIUS-24) 
MIXED OXIDE FUEL FABRICATION PLANTS/NUCLEAR 
MATERIALS DIVERSION 
Controllable unit concept as applied to a hypothetical tritium 
process, 2:45197 
ES 


See also SLURRIES 
MIXTURES/COMBUSTION PROPERTIES 
Coal-in-oil: a substitute for boiler fuel, 2:44896 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODIFIED IN-SITU PROCESSES 
See also OXY MODIFIED IN-SITU PROCESS 
MODIFIED IN-SITU PROCESSES/NET ENERGY 
Net energy analysis of in situ oil shale processing, 2:45043 
— 


See FUNGI 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/BORN-OPPENHEIMER APPROXIMATION 
Application of the Born-Oppenheimer method to the normal 
molecules, 2:46792 (LA-tr-77-19) 
MOLECULES/BUDGETS 
Research contracts in the physical sciences, 2:46800 (ERDA-76- 


164) 
MOLECULES/OSCILLATION MODES 
General relation between the vibration frequencies of isotopic 
molecules. (Plus remarks on the calculation of harmonic force 
constants), 2:46009 (UCRL-Trans-11238) 
MOLECULES/SYMMETRY 
New aspects in the symmetry theory of polyatomic molecules, 
2:46793 (LA-tr-77-32) 
MOLLUSCS/CONTAMINATION 
Petroleum hydrocarbons from effluents: detection in marine 
environment, 2:44996 
MOLTEN SALT FUELED REACTORS/FISSION PRODUCTS 
Transmutation of ®°Sr and '’Cs in a high-flux fast reactor with a 
thermalized central region, 2:45435 
MOLTEN SALT REACTORS 
See also MOLTEN SALT FUELED REACTORS 
MOLTEN SALT REACTORS/COMPARATIVE 
EVALUATIONS 
Study of advanced fission power reactor development for the 
United Sttes. Volume I. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45496 (PB-263358) 
Study of advanced fission power reactor development for the 
United States. Volume II. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45497 (PB-263359) 
Study of advanced fission power reactor development for the 
United States. Volume III. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45498 (PB-263360) 
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MOLYBDATES/FRACTURE PROPERTIES 
Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 1976- 
May 31, 1977, 2:45932 (COO-3420-6) 
MOLYBDATES/ION SCATTERING ANALYSIS 
Ion backscattering studies of Synthoil catalyst materials (2 MeV 
*He* ions), 2:44754 (SAND-77-0479) 
MOLYBDATES/PLASTICITY 
Ceramic research on transformational superplasticity and 
stoichiometry effects of fracture. Progress report, June 1, 1976- 
May 31, 1977, 2:45932 (COO-3420-6) 
MOLYBDENUM/IMPACT STRENGTH 
Toughness of nickel/molybdenum composites. Technical report, 
2:45887 (AD-A-033502) 
MOLYBDENUM/REFINING 
Electroslag melting process, 2:45873 (PB-263219) 
MOLYBDENUM/SHOCK WAVES 
Shock compression of molybdenum to 2.0 TPa by means of a 
nuclear explosion, 2:45905 
MOLYBDENUM 100 TARGET/HEAVY ION REACTIONS 
Calculation of compound-nucleus cross sections for symmetric 
very-heavy-ion reactions, 2:46878 
MOLYBDENUM ALLOYS 
See also INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/ELECTROSLAG WELDING 
Study of siructural patterns of electroslag welded joints of 60-mm 
thick steel plates of low-alloy steel, 2:45868 (BNWL-ir-244) 
MOLYBDENUM ALLOYS/STANDARDS 
Nickel-molybdenum-chromium alloy rod and bar (ASME SB-336 
with additional requirements), 2:45901 (RDT-M-7-11T(4-76)) 
MOLYBDENUM ALLOYS/WELDED JOINTS 
Study of structural patterns of electroslag welded joints of 60-mm 
thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
MOLYBDENUM COMPLEXES/BINDING ENERGY 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbony! complexes, 2:46007 
MOLYBDENUM COMPLEXES/CONFIGURATION 
INTERACTION 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
MOLYBDENUM COMPOUNDS/SPIN WAVES 
Neutron scattering study of spin waves in the amorphous metallic 
ferromagnet 2:45912 
MOLYBDENUM OXIDES/SURFACE PROPERTIES 
Specific surface area of molybdena in reduced, supported 
catalysts, 2:45995 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCLINIC LATTICES/LATTICE PARAMETERS 
Automated computer indexing of powder patterns: the monoclinic 


case, 2:46900 
MONOCRYSTALS/CRYSTALLOGRAPHY 
Single-crystal automatic indexing procedure, 2:45865 
MONTANA/AGRICULTURE 
Energy consumption by forestry and agriculture in Montana, 
2:45815 (NP-21897) 
MONTANA/ENERGY CONSUMPTION 
Energy consumption in Montana: projections to 1990, 2:45736 
(NP-21898) 
MONTANA/ENERGY SOURCE DEVELOPMENT 
Montana energy research: summer 1976, 2:45665 (NP-21899) 
MONTANA/ENERGY SOURCES 
Montana historical energy statistics, 2:45689 (NP-21894) 
MONTANA/FORESTRY 
Energy consumption by forestry and agriculture in Montana, 
2:45815 (NP-21897) 
MONTANA/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 4. Area stripping with draglines 
using Fort Union region test case, 2:44832 (FE-1520-104) 
Economics of large-scale surface coal mining using simulation 
models. Final report, volume 7. Area stripping with shovels and 
on using Powder River region test case, 2:44835 (FE-1520- 
Hydrologic aspects of strip mining in the subbituminous coal fields 
of Montana (6 refs), 2:44802 
Perennial forage species re) 24 to sodium and magnesium 
sulfate in mine refs), 2: 
MOON/CHEMICAL CO 
Trace element and id the lunar differentiation, 
2:46758 (CONF-770322-1) 
MOON/MAGMA 
Trace element 


geochemistry and the early lunar differentiation, 
2:46758 (CONF-770322-1) 
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MORPHOLINES/CARCINOGENESIS 
Reduction of rat liver carcinogenicity of 4-Nitrosomorpholine by 
a-deuterium substitution, 2:46667 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Prediction and measurement of radiation damage to CMOS 
devices on board spacecraft, 2:46183 (N-77-13333) 
MOSQUITOES/CHROMOSOMAL ABERRATIONS 
Trisomy in Aedes aegypti, 2:46429 
MOSQUITOES/PLOIDY 
Trisomy in Aedes aegypti, 2:46429 
MOSSES 
Heavy metal content of moss in the region of Consett (North East 
England), 2:46289 
MOSSES/BIOLOGICAL ACCUMULATION 
rw of heavy metals in peat mosses (Sphagnum), 
2:4628 
MOUND LABORATORY/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1976 (°H, 
238Pu, Mound laboratory), 2:46257 (MLM-2416) 
MOUND LABORATORY/STANDARDS 
Annual environmental monitoring report: calendar 
238Pu, Mound laboratory), 2:46257 (MLM-2416) 
MOUTH 
See ORAL CAVITY 
A 


See MUCOUS MEMBRANES 
MUCOUS MEMBRANES/MORPHOLOGICAL CHANGES 
Effect of changes in diet on the reindeer rumen mucosa, 2:46431 
MULE DEER 
See DEER 
MULTIGROUP THEORY/COMPUTER CODES 
Application of the ONETRAN and TIMEX codes to shielding 
problems, 2:46888 (LA-UR-77-923) 
MULTIPLE SCATTERING 
Three-body approach to the single scattering optical potential 
(Watson and KMT multiple scattering theory), 2:46845 (ORO- 
5126-12) 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
MUNICIPAL WASTES/COMBUSTION 
——— and method for converting refuse to useful energy, 
4 
MUNICIPAL WASTES/FLUIDIZED-BED COMBUSTION 
Fresh effort to improve fluid bed design, 2:46126 
MUNICIPAL WASTES/RECYCLING 
——e and method for converting refuse to useful energy, 
4 
Resource recovery from raw urban refuse, 2:45826 (BM-RI-7760) 
MUON PAIRS/PARTICLE PRODUCTION 
Dimuon production in high energy neutrino and antineutrino 
interactions (Rate, 30 to 215 GeV), 2:46806 (SLAC-198) 
Production of muons in hadron-nucleus collisions (Experiment in 
progress, 150 and 225 GeV, total and differential cross sections, 
roduction mechanisms), 2:46807 (SLAC-198) 
MUON REACTIONS/DEEP INELASTIC SCATTERING 
Progress report, May 15, 1975-April 15, 1976 (Summaries of 
eine at University of Washington), 2:46813 (RLO- 
5-T27- 
MUONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
165 Ho by muonic x rays, 2:46783 
MUONIC ATOMS/LIFETIME 
Measurement of total muon-capture rates in 7°?Th, and 
239 Pu, 2:46782 
MUONIUM 
Evidence of muonium formation using thin gold foils in vacuum. 
Technical report No. 77-044, 2:46781 (ORO-2504-255) 
MUON-NU IN INTERACTIONS/CONSERVATION LAWS 
a + nucleus yields e~ + nucleus in gauge theories, 
2 


MUON-NUCLEON INTERACTIONS/CROSS SECTIONS 
Muon number nonconservation in a simple gauge model 
(Branching ratios), 2:46826 (UH-51 1329-97) 
MUONS/ELECTROPRODUCTION 
Recent PLUTO results from DORIS, 2:46802 (SLAC-198) 
MUONS/LEPTON NUMBER 
Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH-511-230-77) 
Muon number nonconservation in a —_ model 
(Branching ratios), 2: (UH-S511 
MUONS/LEPTONIC DECAY 
Muon and electron number nonconservation in a V-A six-quark 
model, 2:46827 (UH-511-230-77) 
Muon number nonconservation in a end 
(Branching ratios), 2:46826 (UH-511- 


See also MYOCARDIUM 


year 1976 (*H, 


MUSCLES/PEROXIDASES 
Soluble peroxidase in heart and skeletal muscle of rat and mouse, 


5-bromodeoxyuridine mutagenesis in synchronous hamster cells, 
2:46442 

Thymidine kinase deficiency in cultured haploid cells: gene 
mutation or gene regulation, 2:46440 

MYCORRHIZAS/BIOLOGICAL EFFECTS 

Arbuscular mycorrhizas in the anthracite and bituminous coal 

wastes of Pennsylvania, 2:46512 
MYOCARDIAL INFARCTION/DIAGNOSIS 

Minimizing infarct size. Annual scientific report, 1 Jul 1975-15 
Apr 1976, 2:46492 (PB-262166) 

Quantification of infarct size. Annual report, 30 Jun 1975-15 Apr 
1976, 2:46487 (PB-262043) 

Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 

Quantifying the size of ischemic, infarcted, healing and/or scarred 
myocardium. Annual report, 30 Jun 1975-15 Apr 1976, 2:46493 
(PB-262335) 

Quantitative dual radionuclide imaging of acute myocardial 
infarction. Annual report, 15 Jul 1975-15 Apr 1976, 2:46489 (PB- 
262087) 

Radioisotopic imaging and data processing methods for the early 
detection, localization and quantification of infarcted and 
ischemic myocardium: experimental and human studies. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46490 (PB-262090) 

The use of scintigraphy in the quantitation of myocardial 
infarction. Annual scientific report, 30 Jun 1975-15 Apr 1976, 
2:46488 (PB-262084) 

MYOCARDIUM/BLOOD FLOW 

Dynamic function in nuclear medicine ('°O tracer technique), 

2:46500 (UCLA- 12-1082) 
MYOCARDIUM/METABOLISM 

Comparison of turnover of several myofibrillar proteins and 
critical evaluation of double isotope method (Rats, '*C and *H 
tracer techniques), 2:46482 

MYOCARDIUM/SCINTISCANNING 

Basic nuclear medicine, 2:46496 (UCLA-12-1082) 

Minimizing infarct size. Annual scientific report, 1 Jul 1975-15 
Apr 1976, 2:46492 (PB-262166) 

Quantification of infarct size. Annual report, 30 Jun 1975-15 Apr 
1976, 2:46487 (PB-262043) 

Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 

Quantifying the size of ischemic, infarcted, healing and/or scarred 
myocardium. Annual report, 30 Jun 1975-15 Apr 1976, 2:46493 
(PB-262335) 

Quantitative dual radionuclide imaging of acute myocardial 
infarction. Annual report, 15 Jul 1975-15 Apr 1976, 2:46489 (PB- 
262087) 

Radioisotopic imaging and data processing methods for the early 
detection, localization and quantification of infarcted and 
ischemic myocardium: experimental and human studies. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46490 (PB-262090) 

Radiopharmaceutical development ('*°I, ®*Cu), 2:46497 (UCLA- 
12-1082) 

The use of scintigraphy in the quantitation of myocardial 
infarction. Annual scientific report, 30 Jun 1975-15 Apr 1976, 
2:46488 (PB-262084) 

Three-dimensional imaging of the myocardium with isotopes, 
2:46501 

MYOSIN/BIOLOGICAL HALF-LIFE 

Measurements of half-life of rat cardiac myosin heavy chain with 
Leucyl-tRNA used as precursor pool (*H tracer technique), 
2:46481 

MYOSIN/METABOLISM 

Comparison of turnover of several myofibrillar proteins and 
critical evaluation of double isotope method (Rats, '*C and *H 
tracer techniques), 2:46482 

Measurements of half-life of rat cardiac myosin heavy chain with 
Leucyl-tRNA used as precursor pool (*H tracer technique), 
2:46481 

MYOSIN/MOLECULAR STRUCTURE 

Measurements of half-life of rat cardiac myosin heavy chain with 
Leucyl-tRNA used as precursor pool (*H tracer technique), 
2:46481 
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MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
MUSCLES 


NAGASAKI/A-BOMB SURVIVORS 
N 


NAGASAKI/A-BOMB SURVIVORS 
Ichiban: radiation dosimetry for the survivors of the bombings of 
Hiroshima and a 2:46557 (TID-27080) 
NAHCOLITE/LEA 
In-place recovery of multiple products from Colorado's saline- 
Piceance Basin, 2:45056 
NAPHTHA/REFINING 
preparing hydrocarbon conversion catalyst (Patent), 


APHTHALENE/CHEMICAL ANALYSIS 
Naphthalene ee in raw and return coke-oven gas by 
as-liquid chromatography (6 references), 2:44772 
NAPHTHALENE/M LISM 

Toxicity and metabolism of naphthalene: a study with marine 

larval invertebrates, 2:46645 
NAPHTHALENE/PRODUCTION 

Production of refined naphthalene grades from sulfur-rich 

feedstocks, 2:44762 
NAPHTHALENE/PURIFICATION 

Production of refined naphthalene grades from sulfur-rich 

feedstocks, 2:44762 
NAPHTHALENE/TOXICITY 
Toxicity and metabolism of naphthalene: a study with marine 
larval invertebrates, 2: 5 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL DEFENSE 
An analysis of federal R and D funding by function, fiscal years 
1969-1977. Final report, 1969-1977, 43667 (PB-363543) 
ATO 
(North Atlantic Treaty Organization.) 
Plea for disengagement, 2:47019 (LA-tr-77-38) 
NATURAL DRAFT COOLING TOWERS/COST 

Consideration of inflation in comparing cooling systems for a 

nuclear power station, 2:45537 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 
NATURAL GAS/BIBLIOGRAPHIES 

Selected list of publications on petroleum and natural ERDA- 
7 ee July 1, 1975-December 31, 1976, 2:44914 (BERC/IC- 

NATURAL GAS/CONSUMPTION RATES 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume I. 
apaie” oF key determinants: historic patterns, 2:45648 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
me and assessment of recent trend studies, 2:45649 (NP- 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 
Highlights from interviews, 2:45652 (NP-21920) 

System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 

NATURAL GAS/DESULFURIZATION 
Thorough removal of sulfur compounds from natural gas, 2:45018 
NATURAL GAS/ENERGY SHORTAGES 
Energy shortage — plan: summary of recommendations, 
2: (NP-21881) 
nergy shortage contingency plan: legislative and operational 
requirements, 2:45687 (NP-21882) 
NATURAL GAS/FORECASTING 

Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 

Our energy future. The role of research, development, and 
demonstration in reaching a national consensus on energy 
supply (Book), 2:45696 

Project Independence Evaluation System (PIES) documentation. 
VIII. Methodology for enabling the PIES oil and ly 
curves to respond to non-constant prices, 2:44981 fPB.2 5086) 

NATURAL GAS/FUEL MANAGEMENT 

The phasing out of natural gas and oil for electric power 
generation, Southwest Power Pool and Electric Reliability 
Council of Il. economic evaluation of 
various ible electric utility natur reduction programs, 
1975-1 980, 2: 45732 (PB-263505) ail 


ERA Vol. 2, No. 19 


NATURAL GAS/OFFSHORE DRILLING 

Thailand's offshore results encourage gas development, 2:45716 
NATURAL GAS/PURIFICATION 

— of liquid hydrocarbons from natural gas (Patent), 


:45020 
NATURAL GAS/RESEARCH PROGRAMS 
Fossil Energy Research Pro of the Energy Research and 
Development Administration, FY 1978, 2 “44698 (ERDA-77-33) 
NATURAL GAS s 
Solid and gaseous fuels, 2:44777 
NATURAL GAS/STATISTICS 
Montana historical energy statistics, 2:45689 (NP-21894) 
Monthly energy review, 2:44976 (NTISUB/B-127-76/012 
Monthly review. repts, 2:44977 (NTIS 
NATURAL GAS/UNDERGROUND 
storage of gas by in 
calendar year 1975, Winter 2 75028 (PB- 
4 
NATURAL GAS DEPOSITS 
Preliminary investigation. es gas reserves onshore 
United States and in the Gulf of Mexico offshore state area, as 
reported in Federal Commission Form 15, 2:45016 (PB-263434) 
NA L GAS DEPOSITS/EVALUATION 
Outer Continental Shelf oil and gas costs and production volume: 
their impact on the nation’s energy balance to 1990. Final 
rt, 2:45714 (PB-262533) 
NA L GAS DEPOSITS/EXPLORATION 
Geological nature of local a minima of the southern 
fringes of the donbas and prospects of the search for oil and gas 
in this region, 2:44916 
Our future petroleum resources: 2:44920 
NATURAL GAS DEPOSITS/PROSP’ 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical pro 
rt, December 1976-February 1977, 2:45017 (ORO-5 2) 
NA GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/ 
ENVIRONMENTAL EFFECTS 


/C-127) 


British gas plant and the environment, 2:45024 
NATURAL TURAL GAS AS FIELDS/GEOLOGY 
Optimized recovery oa cooperative geology and reservoir 
engineering, 2:44941 
NATURAL GAS FIELDS/MAPS 
Energy resources map of Utah, 2:46710 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/FORECASTING 
The future of natural gas: economic myths, regulatory realities, 
2:45015 (PB-263625) 
NATURAL GAS INDUSTRY/PEAK-LOAD PRICING 
Empirical study of peak-load pricing and investment pane for 
the domestic market of gas in Great Britain, 2:4571 
NATURAL GAS INDUSTRY/PLANNING 
How to use Britain's energy advantages, 2:45708 
NATURAL GAS INDUSTRY/REGULATIONS 
R ting natural gas producers (Review), 2:45717 
NA GAS WELLS/DRILL CORES 


Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical —— 
rt, December 1976-February 1977, 2: 45017 (ORO-5205-2) 
NA L GAS WELLS/WELL STIMULATION 
Effect of nuclear stimulation on formation permeability and gas 
recovery at Project Gasbuggy, 2:45025 
Formation conditioning process and system (Patent), 2:44956 
NATURAL RADIOA ITY 
(For u ified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/AERIAL MONITORING 
Use of an intrinsic germanium detector array for an aerial survey 
of surface nuclear radiation, 2:45097 (GJBX-38(77)) 
NECKAR REACTOR/PRESSURE VESSELS 
Gemeinschaftskernkraftwerk Neckar (GKN), 2:45542 
NECKAR REACTOR/REACTOR COMMISSIONING 
Gemeinschaftskernkraftwerk Neckar (GKN), 2:45542 
NEODYMIUM/PHOTOIONIZATION 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
DYMIUM LASERS/AMP.) 


'LIFIERS 
—- laser technology for laser-induced fusion applications, 
2:46999 (LA-UR-77-206) 
SHAPERS 
ping pulses for fusion, 2:47007 
NEON N/ELECTRONIC STR STRUCTURE 
Relaxation and final-state structure in XPS of atoms, molecules, 
and metals, 2:46779 
NEON/PION MINUS REACTIONS 
Investigation of 7* Ne and 7” Ne interactions at 10.5 GeV/c, 
2:46817 (ORO-3065-39) 
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NEON/PION PLUS REACTIONS 
Investigation of 7* Ne and 7” Ne interactions at 10.5 GeV/c, 
2:46817 (ORO-3065-39) 
NEON 20 REACTIONS 
Relativistic nuclear fluid dynamics (250 MeV, 2.1 GeV), 2:46877 
NEOPLASMS 


P 
See also CARCINOMAS 
LEUKEMIA 
Radiation injury: some 
NEOPLASMS/BIOLOGI 
—— use of radioprotective and radiosensi 
ental oe (X radiation), 2: 46569 
NEOP ASMS/DIAGNOS 
diagnosis of lung 


ic effects, 2:46560 
RADIATI ON EFFECTS 
tizing drugs in 


Clinical nuclear medicine (Scintiscanning for 
diseases), 2:46495 (UCLA-12-1082) 
NEOPLASMS/GROWTH 
Metabolism of labeled fatty acids by human leukocytes, 2:46448 
(UCLA-12-1082) 
NEOPLASMS/ISOENZYMES 
New aldehyde dehydrogenase isozymes in chemically induced 
liver tumors in the rat, 2:46390 
NEOPLASMS/RADIOINDUCTION 
Inhalation toxicolo ogy of 7°*PuO, and 7°°PuO, in Syrian golden 
hamsters, 2:4657' 
Respiratory tract carcinogenesis in large and small ex 
animal following daily inhalation of radon pe Nes and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
NEOPLASMS/TRANSPLANTS 
Effect of transplanted human ovarian cancer tissue on liver lipid 
metabolism of nude mice, 2:46468 
UM 237/ENVIRONMENTAL TRANSPORT 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium and curium in soil-aquatic environments. 
Annual report, August 1, 1975-July 31, 1976, 2:46293 (RLO- 
2221-T-12-2) 
NERVOUS SYSTEM/BIOCHEMISTRY 
—— of lead and calcium on the synaptosomal uptake of 
dopamine and choline, 2:46405 
NERVOUS SYSTEM/CELL CULTURES 
Carcinogenesis and the regulation of cell growth and 
2:46450 (UCLA-12-1082) 
NERVOUS SYSTEM/METABOLISM 
Linked — transport system for Na* and K* in a glial cell line, 


2:464 
NERVOUS SYSTEM DISEASES/DIAGNOSIS 
Computed cranial tomo red and radionuclide cisternography in 
hydrocephalus, 2: 
Computerized cranial tomography and radionuclide imaging in the 
detection of intracranial mass lesions, 2:46506 
NERVOUS SYSTEM DISEASES/DIAGNOSTIC TECHNIQUES 
Complementary role of os axial transmission 


—o and radionuclide imaging of the brain, 2:46505 
NERVO YSTEM DISEASES, 
Treatment of Parkinson's disease with aporphines. Possible role of 
growth hormone, 2:46685 
NET ENERGY 
sere of energy output and energy input.) 
loyment impacts of policy alternatives, 2:45644 
(COO-2865-4 3-4) 


Price indexes for use with CAC energy-intensity coefficients, 
2:45635 (ORAU/IEA(M)-77-8) 

Using net energy methodology for energy p! : tradeoffs of 
supply vs. end-use technolo; _— Volume I. Final report (New 
England as 2:45634 (FE-2443-1) 

NETWORKS (CO!) 
See COMPUTER NETWORKS 
NEUROLOGY 
Effect of temperature on 
mammalian neuromusc 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Pro; tic status rt on TFTR, 2:46987 (PH-N-003) 
NE L BEAM SOURCES/BEAM DUMPS 
Design and development of multi-megawatt beam dumps, 2:46158 


(LBL-5901) 
O-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/ASYMMETRY 
Charge asymmetry in neutrino experiments above the threshold of 
charmed-particle production, 2:46828 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Neutral current with a al the growth of the sea of 
uarks and antiquarks, 2:468: 
NE INO-NUCLEON INTERACTIONS/PARTICLE 
Dim egress high and 
imuon production in hi neutrino antineutrino 
interactions (Rate, 30 to 215 Gev), 2:46806 (SLAC-198) 


taneous release of transmitter at the 
junction, 2:46606 
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PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
in the 15-foot bubble chamber and 


ies of hadron j 
NEUTRINO-PROTON NTERACTIONS/INCLUSIVE 


Characteristics of neutral current interactions of neutrinos in 
hydrogen using the Fermilab 15-ft. bubble chamber and external 
muon identifier, 2:46808 (UH-511- po 

Experimental study of inclusive hadron ——- 
inelastic neutrino proton scattering (15 to 200 GeV). 2 12 

Neutrino interactions on = at Fermilab energies (300 MeV, 
preliminary results), 2:46809 

Neutrino-proton interactions in the 15-foot bubble chamber and 

roperties of hadron jets, 2:46804 
NE INO-PROTON iINTERACTIONS/MULTIPLE 

PRODUCTION 

Neutrino interactions on protons at Fermilab energies (300 MeV, 
preliminary results), 2:46809 

Neutrino-proton interactions in the Fermilab 15-ft bubble chamber 
(AS/AQ limits), 2:46810 

Outline, vp in 15’ B.C. (Outline, oot! results), 2:46811 

NEUTRINO-PROTON INTERACTIONS/NEUTRAL- 

CURRENT INTERACTIONS 

Characteristics of neutral current interactions of neutrinos in 
hydrogen using the Fermilab 15-ft. bubble chamber and external 
muon — 2:46808 (UH-511-215-76) 


See also SOLAR NEUTRINOS 
Neutrino astrophysics, 2:46727 (N-77-11946) 
NEUTRON DETECTION/PROTON RECOIL DETECTORS 
Use of the n,p scattering reaction for neutron flux measurements, 
2:46171 (UCRL-79306) 
NEUTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Dosimetric measurements in the neutron field produced by a 
deuterium 7 target with a compact medical cyclotron, 2:46896 
NEUTRON DOSIMETRY/RITAC DOSEM 
Fast os235) sensitivity of polymer dosemeters, 2:46175 (COO- 
1105-2 
NEUTRON FLUX/MATHEMATICAL MODELS 
Generalized exact spatially dependent neutron slowing down 
distribution near source lethargy, 2:45524 
NEUTRON FLUX/SPECTRAL DENSITY 
Investigation on the space dependence of noise processes in 
essurized water reactors, 2:45420 
ON RADIOGRAPHY/EVALUATION 
Evaluation of californium-252-based neutron radiography and 
photon scattering techniques for the inspection of hot iso- 
statically pressed components of T-700 aircraft engine. Final 
report, 2:46110 (AD-A-036000) 
NEUTRON REACTIONS 
Calculations of the neutron emission spectra from materials 
bombarded with 14-MeV neutrons, 2:46895 
Cross sections for the Al(n,xn) and Al(n,xy) reactions between 1 
and 20 MeV (Differential cross sections), 2:46852 
NEUTRON REACTIONS/ABSORPTION 
Neutron absorption cross section of americium-241, 2:46864 
NEUTRON REACTIONS/CAPTURE 
Gamma rays from thermal neutron capture in ®*Kr, 2:46854 
Neutron capture cross section of t-59 in the energy range 2.5 
to 1000 keV, 2:46853 
NEUTRON REACTIONS/CROSS SECTIONS 
Fission spectrum averaged cross sections of some threshold 
reactions measured with fast reactor ‘yayoi’, 2:46857 
NEUTRON REACTIONS/FAST FISSION 
Delayed neutron spectra from fast fission. Pro, 
(Summary of research activities of Dept. of <> ape 
Engineering, U. of Washington), 2:46867 (RLO-2225-T31-7) 
Measured near-equilibrium delayed neutron ery by 
fast-neutron-induced fission of 2% 
239Py (130 to 1500 keV, energy spectra), 2: 16868 (RLO-2225- 
T31-8) 
NEUTRON REACTIONS/FISSION 
Intermediate structure studies of 7°*U cross sections (eV to 8.9 
MeV), 2:46866 
NEUTRON REACTIONS/PICKUP REACTIONS 
Cross section for the °Be(n,t:)’Li reaction between 13.3 and 15 
MeV, 2:46849 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Intermediate structure studies of 7°*U cross sections (eV to 8.9 
MeV), 2:46866 
NEUTRON SLOWING-DOWN THEORY 
Exact solutions of the neutron slowing down equation, 2:45514 
NEUTRON SLOWING-DOWN THEORY/COMPUTER CODES 
THOR: thermal cross section generation code using ENDF/B 
data, 2:46892 (BAW-10113A) 


NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/CONSTRUCTION 
Intense neutron source facility. Progress report, January 1-March 
31, 1977, 2:46130 (LA-6784-PR) 
NEUTRON SOURCES/NEUTRON DOSIMETRY 
Dosimetric measurements in the neutron field produced by a 
deuterium gas target with a compact medical cyclotron, 2:46896 
NEUTRON SOURCES/SHIELDS 
Shield analysis for intense 2.2-pJ (14-MeV) neutron sources, 
2:46157 (LA-UR-77-883) 
NEUTRON TRANSPORT/COMPUTER CODES 
SAM-CE: a three-dimensional Monte Carlo code for the — 
of the forward neutron and forward and adjoint 
transport equations. Revision D. Final report 12 Aug 74-31 Oct 
75, 2:46881 (AD-A-035864) 
ON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Groupwise rebalancing technique for integral transport problems, 
2:45517 
NEUTRON TRANSPORT THEORY/ANISOTROPY 
Estimation of anisotropy of diffusion coefficient in a fast reactor, 
2:46893 
NEUTRON TRANSPORT THEORY/CALCULATION 
METHODS 
Automated approach to quantitative error analysis in neutron 
transport calculations, 2:46890 (ANL-76-59) 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
ETOGM: epithermal cross section generation code using ENDF/ 
B data, 2:46891 (BAW-10112A) 
THOR: thermal cross section generation code using ENDF/B 
data, 2:46892 (BAW-10113A) 
NEUTRON TRANSPORT THEORY/DISCRETE ORDINATE 
METHOD 
Discrete energy formulation of neutron transport theory applied 
to solving the discrete ordinates equations, 2:45515 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
Sensitivity profiles for secondary energy and angular distributions, 
2:46882 (LA-UR-77-917) 
NEUTRON TRANSPORT THEORY/NEUTRON 
IMPORTANCE FUNCTION 
Perturbation theory and importance functions in integral transport 
formulations, 2:45516 
NEUTRON TRANSPORT THEORY/OPTICAL MODELS 
Optical potential for ultracold neutrons, 2:46894 
NEUTRON TRANSPORT THEORY/PERTURBATION 
THEORY 
Perturbation theory and importance functions in integral transport 
formulations, 2:45516 
NEUTRONS 
See also FAST NEUTRONS 
NEUTRONS/ABSORPTION 
Application of the ONETRAN and TIMEX codes to shielding 
problems, 2:46888 (LA-UR-77-923) 
NEUTRONS/RBE 
Radiation-induced delays in cell progression in Vicia faba root 
meristems (X radiation, neutrons), 2:46545 
NEVADA/GEOTHERMAL FIELDS 
Quadripole mapping near the Fly Ranch geothermal prospect, 
northwest Nevada, 2:45312 (PB-262779 
NEVADA/SEISMIC SURVEYS 
Seismicity report on Black Rock Desert project - northwest 
Nevada, 2:45310 (PB-262674) 
NEVADA/TERRESTRIAL ECOSYSTEMS 
Threatened plant species of the Nevada Test Site, Ash Meadows, 
central-southern Nevada, 2:46269 (COO-2307-12) 
NEVADA/URANIUM DEPOSITS 
Geology, uranium deposits, and uranium favorability of the 
Hartford Hill Rhyolite and Truckee Formation, southwestern 
Washoe County, Nevada, and eastern Lassen County, 
California, 2:45082 (GJBX-16(77)) 
NEVADA/VOLCANIC ROCKS 
Research on the physical properties of geothermal reservoir rocks. 
Summary report on collection of samples of volcanic rocks for 
petrophysical studies. Progress report 1 (From the Snake River 
Plain, the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 
NEVADA TEST SITE/BOREHOLES 
Lithologic logs of selected exploratory and emplacement drill 
holes in Areas 2 and 8, Nevada Test Site, 2:46708 (USGS-474- 
227 


) 
NEVADA TEST SITE/ENDANGERED SPECIES 
Status of endangered and threatened plant species on Nevada Test 
pa \ survey. Part 1. Endangered species, 2:46271 (EGG-1183- 


ERA Vol. 2, No. 19 


NEVADA TEST SITE/ENVIRONMENT 
tion Anvil. Onsite radiclogical safety report, July, 1975- 
September, 1976 (Underground nuclear explosions at Nevada 
Test Site), 2:46259 (NVO-410-41 
NEVADA TEST SITE/GEOPHYSICAL SURVEYS 
Lithologic logs of selected exploratory and emplacement drill 
holes in Areas 2 and 8, Nevada Test Site, 2:46708 (USGS-474- 
227) 
NEVADA TEST SITE/LITHOLOGY 
Lithologic logs of selected exploratory and emplacement drill 
= in Areas 2 and 8, Nevada Test Site, 2:46708 (USGS-474- 
22 
NEVADA TEST SITE/NUCLEAR EXPLOSIONS 
Installation of horizontal seismometers in the LLL seismic net and 
their calibration (Measurement of ground motion from 
underground nuclear explosions at Nevada Test Site), 2:46712 
(UCRL-52216) 
NEVADA TEST SITE/RADIATION MONITORING 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
Operation Anvil. Onsite radiological safety report, July, 1975- 
September, 1976 (Underground nuclear explosions at Nevada 
Test Site), 2:46259 (NVO-410-41) 
NEVADA TEST SITE/TERRESTRIAL STEMS 
Threatened plant species of the Nevada Test Site, Ash Meadows, 
central-southern Nevada, 2:46269 (COO-2307-12) 
NEVADA TEST SITE/UNDERGROUND EXPLOSIONS 
Installation of horizontal seismometers in the LLL seismic net and 
their calibration (Measurement of ground motion from 
underground nuclear explosions at Nevada Test Site), 2:46712 
(UCRL-52216) 
NEW MEXICO/GEOCHEMICAL SURVEYS 
Uranium hydrogeochemical and stream sediment pilot survey of 
the Estancia Valley: Bernalillo, Santa Fe, San Miguel, and 
Torrance Counties, New Mexico (NURE program), 2:45103 
(LA-UR-77-1153) 
NEW MEXICO/RADIOACTIVE WASTE STORAGE 
Design aspects of the Alpha Repository: VI. Selection and cost 
a “ large hole drilling equipment, 2:45181 (ORNL/Sub- 
4269/1 
NEW MEXICO/SALT DEPOSITS 
Design aspects of the Alpha Repository. I. Preliminary results of 
facility layout, room stability, and equipment selection efforts. 
er progress report RSI-0024, 2:45179 (ORNL/Sub-4269/ 


NEW MEXICO/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area stripping with draglines 
using four corners region test case, 2:44831 (FE-1520-103) 
NEW MEXICO/URANIUM DEPOSITS 
Position of uraninite and/or coffinite accumulations to the 
hematite-pyrite interface in sandstone-type deposits (Grants 
Mineral Belt, New Mexico), 2:45087 
NEW MEXICO/VOLCANIC ROCKS 
Research on the physical properties of geothermal reservoir rocks. 
Summary report on collection of samples of volcanic rocks for 
petrophysical studies. Progress report 1 (From the Snake River 
Plain, the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 
NEW SOUTH WALES/COAL MINING 
Production begins at West Cliff Colliery in New South Wales, 


See also NEW YORK CITY 
NEW YORK/POWER SYSTEMS 
Report of the R and D goals task force of the Empire State 
Electric Energy Research Corporation, 2:45724 (NP-21993) 
NEW YORK CITY/CONTAMINATION 
Determination of Pu-239, 240 tissue concentrations in non- 
occupationally exposed residents of New York City, 2:46575 
(COO-2968-1 
NICKEL/BIOLOGICAL EFFECTS 
Furildioxime method for nickel analysis in serum and urine by 
electrothermal atomic absorption spectrometry, 2:46484 
Nickel levels in hair and nickel ingestion in guinea pigs, 2:46669 
Plant ecology, 2:46285 (UCLA-12-1082) 
Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
c themum, 2:46623 
NICKEL/CATALYTIC EFFECTS 
Catalysis of carbon monoxide and carbon dioxide methanation by 
CeAl, CeCoz, CeNiz, Co, and Ni (100-800°C), 2:45219 
Stoichiometry and poisoning by sulfur of hydrogen, oxygen, and 
carbon monoxide chemisorption on unsupported nickel, 2:45992 


NEUTRON SOURCES 130S ae 
2:44868 
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NICKEL/CHEMICAL ANALYSIS 
Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG-18) 
NICKEL/IMPACT STRENGTH 
Toughness of nickel/molybdenum composites. Technical report, 
2:45887 (AD-A-033502) 
NICKEL/NEUTRON TRANSPORT 
Calculations of the neutron emission spectra from materials 
bombarded with 14-MeV neutrons, 2:46895 
NICKEL/PERSONNEL MONITORING 
Furildioxime method for nickel analysis in serum and urine by 
electrothermal atomic absorption spectrometry, 2:46484 
NICKEL/PHYSICAL RADIATION EFFECTS 
Saturation volume changes and resistivity changes in nickel, 
2:45920 (CONF-761027-20) 
NICKEL/SORPTIVE PROPERTIES 
Stoichiometry and poisoning by sulfur of hydrogen, oxygen, 
carbon monoxide chemisorption on unsupported nickel, 2 “45992 
NICKEL 58/ENERGY LEVELS 
Unacceptable behavior of the quadrupole interaction and a 
possible modification, 2:46873 
NICKEL 60/ENERGY LEVELS 
Unacceptable behavior of the quadrupole interaction and a 
modification, 2:46873 
NICKEL 62/ENERGY LEVELS 
Unacceptable behavior of the an interaction and a 
modification, 2:46873 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Catalysis of carbon monoxide and carbon dioxide methanation by 
CeAle, CeCoz, CeNiz, Co, and Ni (100-800°C), 2:45219 
NICKEL ALLOYS/ELECTROSLAG WELDING 
Study of structural patterns of electroslag welded joints of 60-mm 
thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
NICKEL ALLOYS/HYDRIDATION 
Investigations of intermetallic alloy hydridng mechanism. First 
annual progress report, 2:45917 (ORO-5246-1) 
NICKEL ALLOYS/MATERIALS RECOVERY 
Arc furnace recycling of chromium-nickel from stainless steel 
wastes, 2:45827 (BM-RI-8218) 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
Mechanism of martensite transformation in near equiatomic NiTi 
alloy, 2:45882 (LBL-5143) 
NICKEL ALLOYS/SINTERING 
Reduced sintering distortion in tungsten-nickel-iron alloys by use 
of alloying additions, 2:45874 (Y/DA-7117) 
NICKEL ALLOYS/STANDARDS 
Nickel-molybdenum-chromium alloy rod and bar (ASME SB-336 
with additional requirements), 2:45901 (RDT-M-7-11T(4-76)) 
NICKEL ALLOYS/SUPERCONDUCTIVITY 
Considerations in designing and using superconductors with high 
resistivity matrices, 2:46063 (LA-UR-77-358) 
NICKEL ALLOYS/WELDED JOINTS 
Study of structural patterns of electroslag welded joints of 60-mm 
thick steel plates of low-alloy steel, 2:45868 (BNWL-tr-244) 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICKEL BASE ALLOYS/CRYSTAL STRUCTURE 
Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 
NICKEL BASE ALLOYS/MAGNETOSTRICTION 
Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Fission neutron disordering of NisMn at 5 K (Fission neutrons), 
2:45921 (CONF-761027-21) 
NICKEL BASE ALLOYS/PROTECTIVE COATINGS 
Refinement of promising coating compositions for directionally 
cast eutectics (Ni-19.7Nb-6Cr-2.5A]), 2:45915 (N-77-1 1154) 
NICKEL COMPLEXES/BINDING ENERGY 
Use of oxygen Is binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl 2:46007 
NICKEL COMPLEXES/CONFIGURATION INTERACTION 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back. ing in transition 
metal-carbony! complexes, 2: 
NICKEL HYDRIDES/ 
Metalhydrides, 2:45930 (N-77- 11138) 
NICKEL OXIDES/CATALYTIC EFFECTS 
Decomposition of hydrogen peroxide on carbon black promoted 
by various metal cobaltites, 2:45228 


NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
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NICKEL-CHROMIUM STEELS/MECHANICAL PROPERTIES 
Nickel-iron-chromium alloy rod and bar (ASME SB-408 with 
additional requirements), 2:45900 (RDT-M-7-10T(4-76)) 
NICKEL-CHROMIUM STEELS/STANDARDS 
Nickel-iron-chromium alloy rod and bar (ASME SB-408 with 
additional requirements), 2:45900 (RDT-M-7-10T(4-76)) 
ICOTIANA/HYBRIDIZATION 


Interspecific hybridization by protoplast fusion in Nicotiana. 
Confirmation and extension, 2: 5 
NICOTIANA/PLOIDY 
Interspecific hybridization by “oe fusion in Nicotiana. 
Confirmation and extension, 2 
NICOTINE/CARCINOGENES 
of N’-Nitrosonornicotine in Sprague-Dawley rats, 


NIOBIUM/NEUTRON TRANSPORT 
Calculations of the neutron emission —ans from materials 
bombarded with 14-MeV neutrons, 2:46895 
NIOBIUM/SPUTTERING 
Neutron sputtering of at 2:46768 
NIOBIUM UM 98/MET /METABOLIS. 
absorption by rats of different ages, 
NIOBIUM ALLOYS 
See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/ELECTROSLAG WELDING 
Study of structural patterns of electroslag welded its of 60-mm 
thick steel plates of low-alloy steel, 2:45868 244) 
NIOBIUM ALLOYS/EMBRITTLEMENT 
Susceptibility of cold-worked zirconium-2.5 wt. percent niobium 
alloy to delayed hydrogen cracking, 2:45916 (N-77-11156) 
NIOBIUM ALLOYS/PROTECTIVE COATINGS 
Refinement of promising coating compositions for directionally 
cast eutectics (Ni-19.7Nb-6Cr-2.5A]), 2:45915 (N-77-11154) 
NIOBIUM ALLOYS/WELDED JOINTS 
Study of structural patterns of electroslag welded 
thick steel plates of low-alloy steel, 2:45868 (B 
NIOBIUM BASE ALLOYS/FABRICATION 
LASL NbsGe conductor development. Progress report, January 
1-March 31, 1977, 2:45388 (LA-6798-PR) 
NITRATES/CORROSIVE EFFECTS 
Stress corrosion cracking test with slow strain rate and constant 
current, 2:45913 (DP-MS-76-81(Rev.)) 
NITRATES/DENITRIFICATION 
ee of nitrate in soils under different atmospheres, 
2:46535 
NITRATES/SOIL CHEMISTRY 
Denitrification of nitrate in soils under different atmospheres, 
2:46535 
NITRIC OXIDE/ADSORPTION 
Investigation of regeneration kinetics of asa 
nitrous acid-extracting agent in the process of absorption of 
nitric oxides, 2:45980 (ORNL-tr-4371) 
NITRIC OXIDE/BIOLOGICAL EFFECTS 
_ Nitrosylhemoglobin and carboxyhemoglobin in the blood of mice 
— exposed to nitric oxide and carbon monoxide, 
2:4666. 


joints of 60-mm 
L-tr-244) 


See NITROUS ACID 
NITRITES/TOXICITY 
Seawater inhibition of nitric toxicity to chinook salmon, 2:46673 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Tabulation of hybrid theory calculated e-Ne vibrational and 
rotational cross sections (0.1 to 10 eV), 2:46786 (N-77-11830) 
NITROGEN/PHOTOIONIZATION 
Molecular photoelectron spectroscopy at 132.3 eV:Nz, CO, C2H,, 
and Oz, 2:46780 
NITROGEN/REMOVAL 
Chemical characterization, handli 
fuels. Quarterly progress report, 
2:44719 (FE-2003-18) 
Hydrodenitrogenation of shale oil using two catalysts in series 
reactors (Patent), 2:45063 
Hydrodenitrogenation of shale oi] using two catalysts in parallel 
reactors (Patent), 2:45064 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Quarterly report, June 20, 1976-September 
19, 1976, 2:44720 (FE-2028-6) 
NITROGEN/SORPTION 
—- of Apollo 17 orange fines by adsorbed water vapor, 
24: 
Interaction of gases with lunar materials (12001): textural changes 
induced by sorbed water (Sorption of H2O, Nz, and COs), 


and refining of SRC to liquid 
tember-December 1976, 


iG 
Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 
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NITROGEN 13/TISSUE DISTRIBUTION 
Nuclide metabolism section /sup 81m/Kr), 2:46582 
(UCLA-12-1082) 
NITROGEN COMPOUNDS/DIFFUSION 
Mathematical model of nutrient distribution in coastal waters, 
2:46726 (SRO-902-4) 
NITROGEN DIOXIDE/FLUORESCENCE SPECTROSCOPY 
Observation of sharp and intense structures in the excitation 
spectrum of NOz, 2:45975 
NITROGEN DIOXIDE/MONITORING 
Oxides of —— measurement at exhaust gases of combustion 
engines, 2:46235 
NITROGEN DIOXIDE/QUANTITATIVE CHEMICAL 
ANALYSIS 
Measurement of NO: concentration in combustion 
fluorescence excited by an argon-ion laser, 2:45973 
NITROGEN FIXATION/BIOCHEMICAL REACTION 
KINETICS 
Marine microbiology. Final report, 2:46721 (COQ-3565-08) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Catalyst in dry denitrification and future problems, 2:46238 
NITROGEN OXIDES/BIOCHEMICAL REACTION KINETICS 
Effects of atmospheric pollutants on lipids, 2:46374 (UCLA-12- 


1082) 
NITROGEN OXIDES/BIOLOGICAL EFFECTS 
Effects of atmospheric pollutants on lipids, 2:46374 (UCLA-12- 


1082) 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Nitric oxide formation in pulverized coal flames. Final report, 
2:44895 (PB-263277) 
NITROGEN OXIDES/CONTROL 
Chemical reduction of SOs, particulates, and NO/sub x/ emissions 
(Treatment of fuels and flue gas with manganese), 2:44985 
NITROGEN OXIDES/REMOVAL 
Process for reducing nitrogen oxides from flue gas (Patent), 
2:45368 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Carcinogenesis in Sprague-Dawley rats of N-nitroso-N- 
alkylcarbamate esters, 2: 
Effect of substituents on the carcinogenicity of N- 
nitrosopyrrolidine in Sprague-Dawley rats, 2:46658 
Fixation and loss of hydrazine-induced premutational damage in 
Haemophilus influenzae, 2:46443 
NITROSO COMPOUNDS/CARCINOGENESIS 
ee of N’-Nitrosonornicotine in Sprague-Dawley rats, 


cauembiieiee test of two unsaturated derivatives of N- 
nitrosopiperidine in Sprague-Dawley rats, 2:46668 
Reduction of rat liver carcinogenicity of 4-Nitrosomorpholine by 
a-deuterium substitution, 2:46667 
NITROSO COMPOUNDS/CHEMICAL PREPARATION 
Adducts of benzotrifuroxan Seon 2:46196 (UCID-17450) 
NITROUS ACID/DECOMPOSITI 
Investigation of regeneration ilicotns of tributylphosphate as a 
nitrous acid-extracting agent in the process of absorption of 
nitric oxides, 2:45980 (ORNL-tr-4371) 
NITROUS ACID/OXIDATION 
Investigation of regeneration kinetics of tributylphosphate as a 
nitrous acid-extracting agent in the - of absorption of 
oxides, 2:45980 (ORNL-tr-4371 


See NUCLEAR MAGNETIC RESONANCE 
NOISE POLLUTION ABATEMENT/REGULATIONS 
Blast noise and vibration regulations and research, 2:44855 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NORADRENALINE/BIOLOGICAL EFFECTS 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA-12-1082) 
NORTH DAKOTA/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 4. Area stripping with draglines 
using Fort Union region test case, 2:44832 (FE-1520-104) 
Perennial forage species r — to sodium and magnesium 
sulfate in mine spoil (5 re’ - 2:44803 
NORTH SEA/NATURAL GAS FIELDS 
Optimized recovery through cooperative geology and reservoir 
engineering, 2:44941 
NORTH SEA/OFFSHORE PLATFORMS 
North Sea offshore structures, 2:44923 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY/WATER POLLUTION 
Heavy metal ga in ee. Norway, and the 
recorded effects on the fauna and flora, 2:46647 
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NOVA SCOTIA/COAL DEPOSITS 
—— Scotia coal in a time of high-priced energy, 
2:44 


NOVA SCOTIA/COAL INDUSTRY 
eer of Nova Scotia coal in a time of high-priced energy, 


2:44 
NOVA SCOTIA/ENERGY DEMAND 
ee of Nova Scotia coal in a time of high-priced energy, 


2:44! 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR DATA COLLECTIONS/STANDARDS 
Role of standard” fine-group cross section libraries in shielding 
analysis, 2: (CONF. 12) 
(CLEAR ENERGY/ENERGY POLICY 
Nuclear energy and public policy issues (Review), 2:45670 
NUCLEAR EXPLOSION DETECTION/DATA PROCESSING 
Refinements and operator training for the seismic communication 
and control processor system. Interim technical report, 6 Feb-31 
Jun 1976, 2:46200 (AD-A-034820) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Laser strain seismometer for nuclear yield determinations and 
scientific studies, 2:46202 (SAND-76-0264) 
Refinements and operator training for the seismic communication 
and control processor system. Interim technical report, 6 Feb-31 
Jun 1976, 2:46200 (AD-A-034820) 
NUCLEAR EXPLOSIONS 
See also BOXCAR EVENT 
GASBUGGY EVENT 
THERMONUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
EXPLOSIONS/BIOLOGICAL RADIATION 


Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute ('*°I, "I, /sup 99m/Tc tracer 
techniques), 2:46559 

NUCLEAR EXPLOSIONS/GROUND MOTION 

Review and a of ground motion and airb 
instrumentation. Final report 26 Aug 1975-30 Jun 1976, 2:46198 
(AD-A-035710) 

NUCLEAR EXPLOSIONS/NUCLEAR EXPLOSION 

DETECTION 

Stress-gage system for the m ves oe (100 GPa) range. Final report 
13 Aug 1974-Mar 1976, 2:46201 (AD-A-035583) 

NUCLEAR EXPLOSIONS/SHOCK WAVES 

Review and development of ground motion and airblast 
———— inal report 26 Aug 1975-30 Jun 1976, 2:46198 
(AD-A-035710) 

NUCLEAR EXPLOSIONS/SIMULATION 
Simulated nuclear blast testing for aircraft segments, 2:46045 
(SAND-76-0264) 
CLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/ACCIDENTS 
Natural hazards that may trigger a radiological release from a 
lutonium processing facility, 2:45190 (RFP-2523) 
NUCLEAR FACILITIES/ENVIRONMENT 
Environmental radiation measurements, 2:46258 (NCRP-50) 
NUCLEAR FACILITIES/RADIATION ACCIDENTS 

Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 

NUCLEAR FACILITIES/REGULATIONS 
Radioactive waste management, reactor safety, and siting, 2:45489 
NUCLEAR FACILITIES/SAFEGUARDS 
Physical protection of nuclear facilities quarterly progress report, 
tober-December 1976, 2:45195 (SAND-77-0487) 
NUCLEAR FACILITIES/SEISMIC EFFECTS 

Seismic qualification of equipment for the TA-55 Plutonium 

Processing Facility, 2:45116 (LA-6787-MS) 
NUCLEAR FORCES/T INVARIANCE 

Parameterization of short-range time-irreversibility in nuclear 

forces, 2:46870 (ORO-5223-03) 
(CLEAR FUELS 


See also FUEL ELEMENTS 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/FABRICATION 
Mixing of particles in a spouted bed, 2:45120 
NUCLEAR INDUSTRY/ADVERSARIES 
Physical attributes of potential adversaries to U.S. nuclear 
rograms, 2:45198 (SAND-77-0436C) 
NUCLEAR INDUSTRY/PWR TYPE REACTORS 
lays the foundations for continuing 
TOW 
NU MAGNETIC RESONANCE/RESOLUTION 
Double quantum NMR in solids, 2:45866 (LBL-6040) 
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NUCLEAR MATERIALS DIVERSION 
Controllable unit concept as applied to a hypothetical tritium 


rocess, 2:45197 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Effects of measurement errors on linear calibration equations, 
2:45192 (BNL-50432) 
NUCLEAR MATERIALS MANAGEMENT/ALARM 
SYSTEMS 


Automatic duress alarm for protection of special nuclear materials, 
2:45193 (SAND-76-0264) 
NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 
PROTECTION DEVICES 
— of —— control systems with the Insider 
ectiveness Model (ISEM), 2:45194 (SAND-76- 


NUCLEAR MATERIALS MANAGEMENT/VARIATIONS 
Problem related to Grubbs technique: the distribution of method 
variance estimates for known product variance, 2:47049 
MATTER/BRYDRODYNAMICS 
Vibrational instabilit ye test of nuclear hydrodynamics, 
2:46874 76015 


See DIAC DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
ic function in nuclear medicine ('*O tracer technique), 
2:46500 (UCLA- 12-1082) 
NUCLEAR MEDICINE/DIAGNOSTIC TECHNIQUES 
Instrumentation for medical diagnosis and research with 
radionuclides in the a countries. Progress 
June 1975-28 February 1977, 2:46485 5 (C00-2782 1) 
NUCLEAR MEDICINE/RESEARCH PROGRAMS 
Annual progress report for period ending June 30, 1976, 2:46494 
(UCLA-12-1082) 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress 
June 1975-28 February 1977, 2:46485 (COO-2742-1) 
MODELS/BOUNDARY CONDITIONS 
a model in two- and three-particle problems, 
2: 


NUCLEAR MODELS/THREE-BODY PROBLEM 
Boundary-condition model in two- and three-particle problems, 


2:46880 
NUCLEAR MODELS/TWO-BODY PROBLEM 
cao model in two- and three-particle problems, 
2: 
NUCLEAR PARKS/THERMAL EFFLUENTS 
Atmospheric Effects of Nuclear Energy Centers (AENEC) 
Program. Annual technical p eae report, July 1975- 
tember 1976, 2:46263 (ORNL/TM-5778) 
NU! PHYSICS/BUDGETS 
— contracts in the physical sciences, 2:46800 (ERDA-76- 


CLEAR AIRING INTERACTIONS 
Unacceptable behavior of the quadrupole interaction and a 
ible modification, 2:46873 
NU POWER/BIBLIOGRAPHIES 
Nuclear energy (Air Force Academy Library holdings), 2:45391 
(AD-A-033622) 
NUCLEAR POWER/ENERGY POLICY 
Nuclear energy and public policy issues (Review), 2:45670 
NUCLEAR POWER/FORECASTING 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
ee of expanding nuclear energy throughout the world, 


NUCLEAR POWER/PLANNING 
Future demand for electric power in 
social factors and development and its accomplishmen 
by means of nuclear power, 2: "45495 (ERDA-tr-275) 
LEAR POWER/SAFETY 
Distrust of nuclear power, 2:45671 
NUCLEAR POWER PLANTS 


See alco UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/AIR FILTERS 
ive ation of HEPA filters subjected to tornado —— 
-efficiency particulate air filters), 2:45527 (LA-N - 
762-PR) 
NUCLEAR PLANTS/CONSTRUCTION 
Construction and features of nuclear — plants, 2:45392 
design and consti uction of power stations (GB), 
NUCLEAR POWER PLANTS/COOLING SYSTEMS 
Consideration of inflation in comparing cooling systems for a 
nuclear power station, 2:45537 
NUCLEAR POWER PLANTS/DECISION MAKING 
Power (NP policy alternatives for Pennsylvania, 2:45731 
188 


NUCLEAR POWER PLANTS/ELECTRIC CABLES 
Anaconda quality assurance manual for generating station cables. 
Topical report, AWC-75-A, revision 1, 2:45528 (NP-21745) 
NUCL WER PLANTS/ENERGY ACCOUNTING 
Methods of energy analysis, 2:45639 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 

AIRDOS-}' computer code for estimating radiation dose to man 
from airborne radionuclides in areas surrouding nuclear 
facilities, 2:46576 (ORNL-5245) 

Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee (Tracer study of nuclear power mg stack gas 
diffusion), 2:46204 

NUCLEAR POWER PLANTS/FUEL POO) 
Storage rack for nuclear fuel assemblies Pen, 2:45548 
NUCLEAR POWER PLANTS/GASEOUS WASTES 

Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee (Tracer study of nuclear power plant stack gas 
diffusion), 2:46204 

NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Atmospheric dispersion model as used in the reactor safety study, 
WASH-1400 (Radiation dose calculations for human 
a ulations), 2:46262 
NUCLEAR POWER PLANTS/INSPECTION 
Monthly inspection summary report (US NRC), 2:45491 


(NTISUB/B-124-76/012) 
report. Monthly repts (US NRC), 


Monthly in tion summary 
2:45492 (NTISUB/C-124). 124) 
Robotic approach to reduction of personne] radiation exposure in 
nuclear power plants, 2:45591 
NUCLEAR POWER PLANTS/PERFORMANCE 
Analyzing future power plant performance (Critique of report of 
Council on Economic Priorities), 2:45735 
NUCLEAR POWER PLANTS/PERSONNEL MONITORING 
Robotic approach to reduction of personnel radiation exposure in 
nuclear power plants, 2:45591 
NUCLEAR POWER PLANTS/PIPES 
Flexibility factors for small (d/D < 1/3) branch connections with 
external loadings, 2:45395 (ORNL/Sub/2913-6) 
NUCLEAR POWER PLANTS/POWER GENERATION 
Nuclear power for the production of synthetic fuels and 
feedstocks, 2:45503 
NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Robotic approach to reduction of personnel radiation exposure in 
nuclear power plants, 2:45591 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Improvement in or relating to bolts or studs (Patent), 2:45545 
Penetrant testing in the quality control of nuclear power plant 
construction, 2:45546 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Extent and significance of the impact on reactor licensing of 
recent court decisions. Hearing before the Joint Committee on 
Atomic Energy, Congress of the United States, Ninety-Fourth 
Congress, Second Session, August 27, 1976, 2:45494 
Radioactive waste management, reactor safety, and 2:45489 
NUCLEAR POWER PLANTS/REACTOR PROTECTI 
SYSTEMS 


Modern methods of early detection of failures in nuclear power 
lants, 2:45534 
NUCLEAR POWER PLANTS/REACTOR SAFETY | 
Term ‘danger’ according to the act on protection a; nuisances 
- assessment of incidents on account of external effects, 2:45589 
NUCLEAR POWER PLANTS/REACTOR SITES 

In situ impulse test: an experimental and analytical evaluation of 

data interpretation procedures, 2:45562 (PB-257154) 
NUCLEAR POWER PLANTS/SITE SELECTION 

Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial analysis procedures and computer 
peg 2:46298 (ORNL/NUREG/T M-80) 

PONP siting policy alternatives for Pennsylvania, 2:45731 

P-21888) 

The psn for nuclear and geothermal power plant siting in 
Idaho as related to water resources. Technical completion 
report, Mar 1974-Mar 1975, 2:45308 (PB-263237) 

NUCLEAR POWER PLANTS/SPENT FUEL STORAGE 

LWR spent fuel disposition capabilities, 1977-1986. 1977 edition, 
2:45142 (ERDA-77-25) 

NUCLEAR POWER PLANTS/SYSTEM FAILURE ANALYSIS 

Modern methods of early detection of failures in nuclear power 

lants, 2:45534 
NUCLEAR POWER PLANTS/VALVES 
Solenoid valves continue progress, 2:45543 
NUCLEAR REACTION KINETICS/HYDRODYNAMIC MODEL 
Relativistic nuclear fluid dynamics, 2:46877 
NUCLEAR CTION 


REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
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HELIUM 3 REACTIONS 

KRYPTON 84 REACTIONS 

MESON REACTIONS 

MUON REACTIONS 

NEON 20 REACTIONS 

NEUTRON REACTIONS 

NUCLEON REACTIONS 

OXYGEN 18 REACTIONS 

PROTON REACTIONS 

THERMONUCLEAR REACTIONS 

TRITON REACTIONS 

NUCLEAR REACTIONS/RESEARCH PROGRAMS 
Applied nuclear data research and development. Quarterly 

5 Niele October 1-December 31, 1976, 2 "46846 ( (LA- 
6754-PR 


CLEAR REACTORS 
See REACTORS 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE/ENERGY-LEVEL DENSITY 
Semimicroscopic description of the density of states of complex 
nuclei, 2:46871 
NUCLEAR THEORY/RESEARCH PROGRAMS 
Applied nuclear data research and development. Quarterly 
progress report, October 1-December 31, 1976, 2: "46846 ( (LA- 
6754-PR) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEASES/ELECTROPHORESIS 
— in SDS-polyacrylamide gel electrophoresis, 


2:4641 
NUCLEASES/METABOLISM 
Polynucleotide kinase: functional purification and use in the direct 
kinetic measurement of single and double-strand cleavages of 
pwn by restriction and other endonucleases of limited action, 
1 
NUCLEASES/PURIFICATION 
Endonuclease from Escherichia coli that acts specifically upon 
duplex DNA ——- by ultraviolet light, osmium tetroxide, 
acid, or x-rays, 2:46418 
NUCLEATE BOILING/HEAT TRANSFER 
Correlation of nucleate boiling heat transfer based on bubble 
pulation density, 2:46108 
NU TION/MATHEMATICAL MODELS 
Porous rigid- — materials contaiaing rigid inclusions: yield 
3000 46) plastic potential, and void nucleation, 2:45881 (COO- 


NUCLEIC (CELLS) 
See CELL 


NUCLEIC ACIDS/BIOCHEMICAL REACTION KINETICS 

Biophysical and biochemical studies of nucleic acid damage 
(Gamma radiation), 2:46538 (UCLA-12-1082) 

NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
— induced by ionizing radiation (Gamma radiation), 
Biophysical and biochemical studies of nucleic acid damage 

(Gamma radiation), 2:46538 (UCLA-12-1082) 

NUCLEON REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Formalism of the microscopic theory of nuclear reactions with 
nucleons, 2:46876 

NUCLEON REACTIONS/DIRECT REACTIONS 

Formalism of the microscopic theory of nuclear reactions with 
nucleons, 2:46876 
NUCLEON REACTIONS/THREE-BODY PROBLEM 
Three-body approach to the single scattering optical vin) eee 
612) and KMT multiple scattering theory), 2 5 (ORO- 
1 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 

NUCLEON-NUCLEON INTERACTIONS/PHASE SHIFT 
Parameterization of short-range time-irreversibility in nuclear 

forces, 2:46870 (ORO-5223-03) 

NUCLEON-NUCLEON INTERACTIONS/RESEARCH 
th Pro; Jul 976-J 

jum-energy theory group. Progress report, July 1, 1 une 
30, 1977, 2:46836 (ORO-5223-05) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/FORM FACTORS 
Electroproduction of pions at the threshold: determination of the 
pion radius and ysis of axial-vector form factor of the 
nucleon, 2:46805 
iCLEOTIDES 


See also AMP 
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UDPG 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the — properties of the a, B2, and aB 
enzyme forms, 2:46415 
NUCLEOTIDES/METABOLISM 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA-12-1082) 
NUTRIENTS/BIOLOGICAL EFFECTS 
Plant ecology, 2:46285 (UCLA-12-1082) 
NUTRIENTS/DIFFUSION 
Onslow Bay physical/dynamical experiments, a 1975. 
Data report (Continental shelf processes affec 
of the South Atlantic Bight), 2 (SRO-902- 


NUTRITION/BIOLOGICAL EFFECTS 
Some results from feeding experiments with reindeer, 2:46458 


See FASTENERS 
NYLON/PHYSICAL RADIATION EFFECTS 
Environmental effects on the mechanical pr of —. 
fibres (PBI, Nomex, and 49), 2:45939 (AD- 
A-03285 


OAK RIDGE/METEOROLOGY 
Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee (Tracer study of nuclear power plant stack gas 
diffusion), 2:46204 
OAK RIDGE/TOPOGRAPHY 
Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee (Tracer study of nuclear power plant stack gas 
diffusion), 2:46204 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OATS/HORMONES 
Rapid hormone-induced hyperpolarization of the oat coleoptile 
transmembrane potential, 2:46406 
OATS/MEMBRANE TRANSPORT 
Rapid hormone-induced hyperpolarization of the oat coleoptile 
transmembrane potential, 2:46406 
OBE MODEL/TOTAL CROSS SECTIONS 
Interaction of neutrons at high energies, 2:46816 
OCCUPATIONAL DISEASES/REVIEWS 
Occupational fluoride exposure (Review), 2:46251 
OCCUPATIONS/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
OCEAN THERMAL POWER PLANTS/FLOW MODELS 
Two-dimensional numerical model of the near-field flow for an 
ocean thermal power plant. II. Simulation of the Lockheed 
csoeens design. Final report Apr-Nov 1976, 2:45264 (AD-A- 
OCEANOGRAPHY 
Marine microbiology. Final report, 2:46721 (COO-3565-08) 
OCEANS 


DEER 
OFFICE BUILDINGS/AIR CONDITIONING 
Decentralized heat pump approach, 2:45793 
Energy characteristics of central and unitary systems, 2:45791 
Ingredients for energy conservation: water cooled luminaires 
the heat pump, 2:45790 
Investigation o methods to improve heat pump formance and 
reliability in a northern climate. Final report. Volume II. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 
Unitary equipment for the perimeter, 2:45792 
OFFICE BUILDINGS/HEAT LOSSES 
Studies on exterior wall air tightness and air infiltration of tall 
buildings, 2:45789 
OFFICE BUILDINGS/LEAK TESTING 
Studies on exterior wall air tightness and air infiltration of tall 
buildings, 2:45789 
OFFICE BUILDINGS/LIGHTING SYSTEMS 
Ingredients for energy conservation: water cooled luminaires and 
the heat pump, 2:45790 
OFFICE BUILDINGS/SPACE HEATING 
Decentralized heat pump approach, 2:45793 
Ingredients for energy rattan water cooled luminaires and 
the heat pum iP. 2:45790 
Investigation of methods to improve heat pump 
reliability in a northern climate. Final report. 
Appendix A, 2:45750 (EPRI-EM-319(Vol.2)) 


NUCLEAR REACTIONS/RESEARCH PROGRAMS 
NUTS 
See also DNA 
RNA 
See SEAS 

ODOCOILEUS 
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OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Development program for solid electrolyte batteries. Final report, 
2:45610 (PB-260719) 
OFF-PEAK ENERGY STORAGE/ZINC-CHLORINE 
Ea f chlorine 
gineering design and cost analysis of chlorine storage concepts 
for a zinc-chlorine load-leveling battery. Final report, 2:45611 
(PB-262016) 
Evaluation of a 1-kWh zinc chloride battery system. Interim 
report, 2:45619 (PB-260683) 
OFFSHORE POWER PLANTS/PLANNING 
Floating nuclear rONbaite an overview. Working paper 
number 5, 2:4556 21869) 
OFFSHORE NUCLEAR POWER PLANTS/SITE SELECTION 
Atmospheric dispersion characteristics in coastal environments. 
Technical report, 2:46209 (AD-A-033505) 
OFFSHORE OPERATIONS/COMMUNICATIONS 
Offshore platform communications via satellite: a future European 
space applications 2:44921 
OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 
Potential effects of oil production on Georges Bank communities: 
a review of the Environmental Impact Statement for 
Outer Continental shelf oil and gas lease sale No. 42. Technical 
report, 2:44992 (PB-264074) 
OFFSHORE PLATFORMS 
North Sea offshore structures, 2:44923 
OFFSHORE PLATFORMS/FOUNDATIONS 
Foundations for gravity platforms in the North Sea, 2:44933 
OHIO/GEOLOGIC DE ITS 
Stability and tightness of the Columbus limestone and nis 
rocks in the vicinity of Barberton, Ohio, 2:46709 (Y/OWI/S 
4251/1) 
OHIO/SURFACE MINING 
Economics of large-scale surface coal mining using simulation — 
——. Final report, volume 6. Contour stri tipping with di 
using Appalachia-Ohio region test case, 2:44834 (FE-1520-106) 
OIL FIELDS/EXPLOITATION 


Reservoir management of the Blackjack Creek Field (Florida 
Panhandle), 2:44949 
OIL FIELDS/GEOLOGY 
Optimized recovery through cooperative geology and reservoir 
941 


engineering, 2:44 
OIL FIELDS/GROUND SUBSIDENCE 
Salt dissolution in oil and gas test holes in central Kansas. Part III. 
Salt dissolution oil and gas test holes in the Chase-Silica Oilfield, 
Barton and Rice Counties, central Kansas, 2:45162 (ORNL/ 
Sub-75/38283/3) 
OIL FIELDS/LITHOLOGY 
Predicting reservoir-rock geometry and continuity in 
Pennsylvanian reservoirs, Elk City field, Oklahoma, 2:44948 
OIL FIELDS/MAPS 
Energy resources map of Utah, 2:46710 
OIL FIELDS/PETROLOGY 
Predicting reservoir-rock geometry and continuity in 
Pennsylvanian reservoirs, Elk City field, ee, 2:44948 
OIL FIELDS/PRESSURE MEASUREMENT 
Problem of control of the petroleum product/brine interface in 
— reservoirs constructed in rock-salt deposits, 
:4491 
OIL SAND DEPOSITS/STEAM INJECTION 
Arrangement for recovering viscous petroleum from thick tar 
sand (Patent), 2:45053 
OIL SAND INDUSTRY/FEASIBILITY STUDIES 
sand resource: Geology, politics, and economics, 
2:4 
OIL SANDS/BOREHOLE LINKING 
Development of communication paths within a tar sand bed, 
2:45048 
OIL SANDS/CARBONIZATION 
Preparation and properties of granular activated carbons from oil 
sands bitumen and petroleum residues, 2:44984 
OIL SANDS/CHEMICAL COMPOSITION 
Recovery of bitumen from oil-impregnated sandstone deposits in 
2:45066 


tah, 2: 
OIL SANDS/FLUID INJECTION 
Thermal recovery of hydrocarbons by washing an underground 
sand (Patent), 2:45054 
OIL SANDS/IN-SITU PROCESSING 
— of communication paths within a tar sand bed, 


In situ solvent fractionation of bitumens contained in tar sands 
(Patent), 2:45055 
OIL SANDS/MEETINGS 
Shale oil, tar sands, and related fuel sources, 2:45035 
OIL SANDS/PROCESSING 
Process and fluid media for treatment of tar sands to recover oil 
(Patent), 2:45051 


OIL SHALES/IN-SITU RETORTING 


OIL SANDS/REVERSE COMBUSTION 
Field experiment of in-situ oil recovery from a Utah tar sand by 
reverse combustion, 2:45045 
OIL SANDS/STEAM SOAK PROCESSES 
System for recovering viscous petroleum from thick tar sand 
(Patent), 2:45052 
OIL SHALE DEPOSITS 
See also ROCK SPRINGS SITES 
OIL SHALE DEPOSITS/EXPLOITATION 
Survey of oil-shale research in the last three decades, 2:45079 
OIL SHALE DEPOSITS/EXPLORATION 


Evaluation of oil shales using geophysical well-logging techniques, 


2:45037 
or rubblizing an oil shale deposit for in situ i 
(Patent), 2:45050 
logic setting of oil-shale deposits and world 2:45036 
logic setting of oil-shale deposits and world prospects, 2:45036 
OIL SHALE DEPOSITS/MAPS 
Energy resources map of Utah, 2:46710 
OIL SHALE DEPOSITS/WELL LOGGING 
—— of oil shales using geophysical well-logging techniques, 
4 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental analysis of an oil-shale industry in the upper 
Colorado Region, 2:45081 
a SHALE INDUSTRY/NET ENERGY 
et energy analysis of in situ oil shale processing, 2:45043 
(ORAU/IEA(M)-77-3) 
IL SHALES 


See also BLACK SHALES 
OXY MODIFIED IN-SITU PROCESS 
OIL SHALES/BIOGEOCHEMISTRY 
Biological fossil hydrocarbons in shales, 2:45072 
Origin and characteristics of Green River oil shale, 2:45068 
OIL SHALES/CHEMICAL COMPOSITION 
Compositional variations of organic material from Green River oil 
shale: WOSCO EX-1 core (Utah), 2:45065 (BM-RI-8017) 
Chemistry Division quarterly report, October-Decem| 
1976, 2:45960 (UCID-15644-76-4) 
Structural aspects of organic components in oil shales, 2:45071 
OIL SHALES/CLASSIFICATION 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
OIL SHALES/COMBUSTION 
Use of liquid heat carriers to upgrade fuels and to prepare them 
for combustion (Recirculating molten metals or slags to 
ony or gasify fuel, to preheat, deash, and desulfurize), 


OIL SHALES/EXPLOSIVE FRACTURING 
Explosively produced fracture of oil shale, October-December 
1976, 2: “45038 (LA-6724-PR) 
Fracturing oil shale with explosives for in situ recovery, 2:45040 
OIL SHALES/EXPLOSIVE STIMULATION 
Explosively produced fracture of oil shale, October-December 
1976, 2 2:45038 (LA-6724-PR) 
OIL SHALES/FORECASTING 
Our energy future. The role of research, development, and 
demonstration in reaching a national consensus on energy 
supply (Book), 2:45696 
OIL SHALES/GASIFICATION 
Hydrogasification of oil shale, 2:45059 
Oil shale retorting-gasification process (Patent), 2:45060 
Shale matrix plays important role in energy from oil shale, 2:45057 
Use of liquid heat carriers to upgrade fuels and to — them 
for combustion (Recirculating molten — or oe 
pyrolyze or gasify fuel, to preheat, deash, and furize), 
2:44700 


OIL SHALES/GRINDING 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
OIL SHALES/HYDRAULIC FRACTURING 
Fracturing oil shale with explosives for in situ recovery, 2:45040 
OIL SHALES/HYDROGENATION 
Hydrogasification of oil shale, 2:45059 
OIL SHALES/IN-SITU COMBUSTION 
Shale oil recovery ——_ (Patent), 2:45049 
OIL SHALES/IN-SITU PROCESSING 
In-place recovery of multiple products from Colorado's saline- 
mineral-bearin, ce Basin, 2:45056 
OIL SHALES/IN-SITU RETORTING 
Characteristics of synthetic crude from crude shale oil produced 
by in situ combustion retorting, 2:45073 
a analysis of in situ oil shale processing, 2:45043 
(ORAU/TEA(M)-77-3) 
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OIL SHALES/LEACHING 
Rate of dissolution of carbonate mineral matrix in oil shale by 
dilute acids (Green River formation), 2:45046 
OIL SHALES/MECHANICAL PROPERTIES 
Investigation of pe mechanism of pulverisation of fuels in a 
hammer mill, 
OIL SHALES/MEETINGS 
Shale oil, tar sands, and related fuel sources, 2:45035 
OIL SHALES/MINERALOGY 
Mineralogy of oil shale, 2:45069 
OIL SHALES/ORIGIN 
Origin and formation of oil shale, 2:45067 
OIL SHALES/OXY MODIFIED IN-SITU PROCESS 
Development of modified in situ oil-shale process (Oxy process), 


2:45044 
OIL SHALES/PYROLYSIS 
Use of liquid heat carriers to upgrade fuels and to sg them 
for combustion (Recirculating molten metals or sla 
a or gasify fuel, to preheat, deash, and des furize), 
:44700 


OIL SHALES/RESEARCH PROGRAMS 
Fossil Energy Research Pro of the Energy Research and 
Development Administration, FY 1978, 2:44698 (ERDA-77-33) 
Survey of oil-shale research in the last three decades, 2:45079 
OIL SHALES/RESERVES 
Introduction to oil shales, 2:45034 
OIL SHALES/RETORTING 
Oil shale retorting-gasification process (Patent), 2:45060 
Retorting techno oil shale, 2:45041 
OIL SHALES/REVI 
Oil shale (Book), 503 
OIL SHALES/THERMAL STRESSES 
Thermal stresses near a heated fracture in a transversely isotropic 
medium, 2:45039 
OIL SPILLS 
Some effects of oil dispersants on the feeding behaviour of the 
brown shrimp, Crangon crangon, 2:46644 
OIL SPILLS/AERIAL MONITORING 
Satellite - current drogue studies of ocean-disposed waste drift, 


2:4499 
OIL SPILLS/BIOLOGiCAL EFFECTS 
Potential effects of oil production on Georges Bank communities: 
a review of the Draft Environmental Impact Statement for 
Outer Continental shelf oil and gas lease sale No. 42. Technical 
report, 2:44992 (PB-264074) 
OIL SPILLS/DATA ANALYSIS 
Analysis of oil spill trends. Final r 
OIL SPILLS/ENVIRONMENTAL 
ey of oil under Canadian climatic conditions. I. Oil, 
2:44 
Effects on the Delaware River estuary of the corinthos oil spill at 
mrs) Hook on January 31, 1975. Staff report, 2:46307 (PB- 
OIL SPILLS/GELATION 
Gelation of oil slicks by amine carbamates as an adjunct to U.S. 
Navy oil spill recovery operations. Final report, 15 Oct 1975-14 
Nov 1976, 2:44989 (AD-A-035702) 
OIL SPILLS/SIMULATION 
Documentation of four ocean-related computer modules. 
Technical report (MCTRAJ, TI4TRAN, NEARSHORE, 
TWOFOIL), 2:44993 (PB-264146) 
OIL SPILLS/WATER POLLUTION CONTROL 
Environmental protection in North Sea exploration and 
production operations, 2:46326 
OIL WELLS 
See also PETROLEUM 
OIL WELILS/ACIDIZATION 
Alternate stages of pad fluid and acid provide improved leakoff 
control for fracture acidizing, 2:449 98 
OIL WELLS/ENHANCED RECOVERY 
Pumping of hot aqueous solution of condensed sulfite-alcohol 
grains into an oil-bearing bed, 2:44929 
OIL WELLS/FLUID FLOW 
Experimental investigation of disequilibrium processes during 
Itration of gasified liquids, 2:44928 
Simulation of permafrost thaw _— at Prudhoe Bay, 2:44937 
OIL WELLS/FLUID INJECTIO 
Problem of optimization of the a of operation of injection 
wells with variable yx 
OIL WELLS/FLUID INJECTION PROCESSES 
Pumping of hot aqueous ae; of condensed sulfite-alcohol 
grains into an oil-bearing bed, 2:44929 
OIL WELLS/GAS INJECTION 
Carbon dioxide injection into undersaturated viscous oil 
simulation field application, 2:44943 
ool description and performance analysis leads to understanding 
Golden Spike's miscible flood, 2:44947 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 


rt, 2:44991 (PB-260917) 
FFECTS 
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OIL WELLS/HEAT FLOW 
Simulation thaw behavior at Bay, 2:44937 
OIL WELLS/MICROEMULSION FLOODIN 
Biopolymer pilot facilities: Coalinga, 2: tri 
Determination of oil-water bank mobility in micellar polymer 
flooding process, 2:44936 
Flooding with micellar dispersions containing petroleum 
sulfonates obtained by sulfonating whole or topped crude 
(Patent), 2:44952 
= the design of the polymer mobility buffer bank, 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 
OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 
Pool descri — and performance analysis leads to understanding 
Golden Spike's miscible flood, 2:44947 
Recovery of oil by a vertical miscible flood (Patent), 2:44955 
OIL WELLS/OPERATION 
Oil recovery from an oil-water well (Patent), 2:44953 
OIL WELLS/PRODUCTION LOGGING 
Development and field evaluation of the production surveillance 
monitor (PSM), 2:44935 
OIL WELLS/STEAM INJECTION 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 
OIL WELLS/WATERFLOODING 
Distribution and continuity of carbonate reservoirs, 2:44918 
Garrington Cardium A and B pools: Unit No. 2 review of 
waterflood performance, 2:44951 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 
OIL WELLS/WELL DRILLING 
Calculation of drill column bottom assemblies to prevent hole 
deviation during rotary drilling, 2:44925 
Determination of the reasonable rate of lifting underground 
equipment, 2:44927 
Mechanism of operation of the drill column bottom assembly with 
two alignment collars in —p inclined hole, 2:44926 
OIL WELLS/WELL STIMULATION 
Formation conditioning combine and system (Patent), 2:44956 
Method of selecting oil recovery fluids using nuclear magnetic 
resonance measurements (Patent), 2:44954 


ILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/BIOLOGICAL EFFECTS 
a of ovicell hyperplasia in bryozoans chronically 
exposed to natural oil seepage, 2:46639 
of ovicell in bryozoans chronically 
to natural oil seepage, 2: 
OILS/DIELECTRIC PROPERTIES 
French standards for liquid and gaseous dielectrics, 2:45373 
(ORNL-tr-4308) 
OILS/FLUID FLOW 
Flow studies for natural convection in liquids between a sphere 
and its cubical enclosure, 2 — 
OILS/NATURAL CONVECTIO) 
Flow studies for natural onan ll in liquids between a sphere 
and its cubical enclosure, 2:46105 
OKLAHOMA/WATER RESOURCES 
The impact of increased a costs on water use and 
agricultural output in Northwestern Oklahoma. Technical 
oy completion report, 2:45812 (PB-260487) 


See ALKENES 
OLFACTORY BULBS/NEOPLASMS 
Carcinogenicity test of two unsaturated derivatives of N- 
nitrosopiperidine in Sprague-Dawley rats, 2:46668 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/MASS 
Discovery of omega meson, first neutral vector meson (Personal 
account by researcher), 2:46916 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
Concerning the possibility of Argonne experiment 
= the reaction 7” pyieldswn at 6 GeV/c as being due to two- 
eon exchanges, 2:46835 
ONCE: (OUGH COOLING SYSTEMS 
See also COOLING SYSTEMS 
ONCE-THROUGH COOLING SYSTEMS/COST 
Consideration of inflation in comparing cooling systems for a 
nuclear station, 2:45537 
ONE-BOSO: IGE MODEL 
See OBE MODEL 
ON-LINE CONTROL SYSTEMS/DESIGN 
Cyber Service Unit: an integrated logging system, 2:46191 
the development of process-control computer systems, 
(UCRL-79003) 
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ONSLOW BAY/NUTRIENTS 
Mathematical model of nutrient distribution in coastal waters, 
2:46726 (SRO-902-4) 
ONSLOW BAY/OCEANOGRAPHY 
— of the South ‘Atlan tic ntic Bight), 2:46 25 (SRO-902- 


Conservation of RNA Peete during maturation of the Rana 
2: 


Se of —_ polymerase during maturation of the Rana 
ipiens oocyte, 2:46466 
‘AL MODELS/COMPUTER CALCULATIONS 
Use of first ——— derivatives in optical-model parameter 


searches, 
OPTICAL MODELS/COULOMB EXCITATION 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
OPTICAL SYSTEMS/MATHEMATICAL MODELS 
LITEPATH: a computer model of an optical system, 2:46911 
ORAL CAVITY/SURGERY 
Oray surgery and radiation th , 2:46558 
OREGON/GEOTHERMAL 
Geothermal energy, 2:45303 
OREGON/VOLCANIC ROCKS 
Research on the physical pro of geothermal reservoir rocks. 
Summary report on collection “ samples of volcanic rocks for 
| seg aro studies. Progress report 1 (From the Snake River 
the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 


See also IRON ORES 
THORIUM ORES 
URANIUM ORES 
ORES/TRANSPORT 
— operational experiences for reliability with inert gas, 
ORGANIC BORON COMPOUNDS/CHEMICAL 
PREPARATION 
Unusual metalloporphyrizs. Syn and 
dimetallic boron porphyrin complex. capers, 2:45984 
(AD-A-035836) 
ORGANIC BORON COMPOUNDS/CHEMICAL PROPERTIES 
Unusual metalloporphyrins. Synthesis and properties of a 
dimetallic boron porphyrin complex. Technical report, 2:45984 
(AD-A-035836) 
ORGANIC COMPOUNDS 
See also CARBOHYDRATES 
FEEDSTOCKS 


NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 
TERPENES 
ORGANIC COMPOUNDS/BIOLOGICAL EFFECTS 
iophysical and biochemical studies of nucleic acid damage 
(Gamma radiation), 2:46538 (UCLA-12-1082) 
ORGANIC COMPOUNDS/MATERIALS HANDLING 
A of current literature on yom and 
term storage for environmental materials. Final report, 
1 (PB-260638) 
ORGANIC COMPOUNDS/STORAGE 
A — of current literature on —s. sample handling, and 
term storage for environmental materials. Final report, 
71 (PB-260638) 
ORGANIC NITROGEN COMPOUNDS 
See also ACETAMIDE 
ACRIDINES 
ADENINES 
AMIDES 
AMINO ACIDS 
AZIDES 
AZO COMPOUNDS 
BENZIMIDAZOLES 
BROMOURACILS 


BAZOLES 
DINITROPHENOL 


GUANINE 
HISTAMINE 
IMIDAZOLES 
MELANIN 
MORPHOLINES 
NICOTINE 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PIPERIDINES 
PORPHYRINS 
PROTEINS 


URETHANE 
ORGANIC NITROGEN COMPOUNDS/GAS 
CHROMATOGRAPHY 
Characterization of the heterocyclic components in coal 
liquefaction in Part I. Nitrogen compounds, 2:44753 
(PERC/RI-77 
ORGANIC NITROGEN COMPOUNDS/MASS 
SPECTROSCOPY 


Characterization of the heterocyclic components in coal 
liquefaction aaa Part I. Nitrogen compounds, 2:44753 
(PERC/RI-77 

ORGANIC SOLVENTS/REGENERATION 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
November 1, 1976-January 31, 1977, 2:44750 (FE-1754-6) 

ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
SULFONATES 
THIOLS 
THIONAPHTHENES 
ORGANIC SULFUR COMPOUNDS/METABOLISM 
a studies of a biochemical desulfurization method, 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Two phase anaerobic digestion (Patent), 2:45224 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 

PREPARATION 

Transition metal compounds with potential electronic and 
radiation resistant properties. Final report, 1 Aug 1971-31 Jul 
1976, 2:45981 (AD-A-032905) 

ORGANOMETALLIC COMPOUNDS/CHEMICAL 

PROPERTIES 

Transition metal compounds with potential electronic and 
radiation resistant properties. Final report, 1 Aug 1971-31 Jul 
1976, 2:45981 (AD-A-032905) 

ORGANOMETALLIC COMPOUNDS/STRUCTURAL 

CHEMICAL ANALYSIS 

Transition metal compounds with potential electronic and 
radiation resistant properties. Final report, 1 Aug 1971-31 Jul 
1976, 2:45981 (AD-A-032905) 


ANS 
See also KIDNEYS 
NERVOUS SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 
SKIN 
ORGANS/ACTIVATION ANALYSIS 
Quantitative thorium determination in 30 or, ae during human 
thorotrastosis (Neutrons), 2:45962 (RFP-Trans-222) 
ORMAK DEVICES/IMPURITIES 
ae rd electron core effect in ORMAK, 2:46988 (ORNL/TM- 


ORMAR. DEVICES/JOULE HEATING 
Ohmic heating system for ORMAK Upgrade, 2:46920 (CONF- 
770405-1) 


RNL 
(Oak Ridge National Laboratory.) 
ORNL/RADIATION MONITORING 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
ORNL/RADIOACTIVE WASTE MANAGEMENT 
Low level radioactive liquid waste treatment at ORNL, 2:45167 
(CONF-7705 12-6) 
ORYZA 
See RICE 
OSCILLATION MODES/ISOTOPE EFFECTS 
General relation between the vibration frequencies of isotopic 
molecules. (Plus remarks on the calculation of harmonic force 
constants), 2:46009 (UCRL-Trans- 11238) 
OSTEITIS (RADIOINDUCED) 
See OSTEORADIONECROSIS 


1378S OSTEITIS (RADIOINDUCED) 
QUINOLINES 
THYMINE 
URACILS 
UREA 
HYDROCARBONS 
LIPIDS 
BUDR 
CARBAMATES 


OSTEORADIONECROSIS 
Oray surgery and radiation therapy, 2:46558 
OUABAIN/BIOLOGICAL EFFECTS 
Linked active transport system for Na* and K* in a glial cell line, 
2:46470 
OVERBURDEN/CHEMICAL ANALYSIS 
Overburden properties that influence minesoils (11 refs), 2:44860 
OVERBURDEN/DENSITY 

Some effects on soil microbiota of topsoil storage during surface 

mining (6 refs), 2:44859 
OVERBURDEN/POROSITY 

Some effects on soil microbiota of topsoil storage during surface 

mining (6 refs), 2:44859 
OVERBURDEN/REMOVAL 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 10. User’s manual for area dragline 
macromodel, 2:44838 (FE-1520-110) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 11. User's manual for area shovel 
truck macromodel, 2:44839 (FE-1520-111) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User’s manual for contour 
stripping with draglines macromodel, 2:44840 (FE-1520-112) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 16. User’s manual for nonstripping 
mining function micromodels, 2:44844 (FE-1520-116) 

OVERBURDEN/STORAGE 

Some effects on soil microbiota of topsoil storage during surface 

mining (6 refs), 2:44859 
OVERBURDEN/SURFACE PROPERTIES 

Hydrologic and soil properties of coal mine overburden piles in 

southeastern Montana (9 refs), 2:44858 
OXIRANS 

See EPOXIDES 
OXY MODIFIED IN-SITU PROCESS 

Development of modified in situ oil-shale process (Oxy process), 
2:45044 

OXYGEN/ACTIVATION ANALYSIS 

Material balance in coal. I. Material balance and oxygen 
stoichiometry of six coals from the Wyodak Bed, Campbell 
County, Wyoming, 2:44764 (COO-2898-8) 

OXYGEN/ADSORPTION 

Luminescence studies of oxygen absorption on thorium, 2:45919 

(UCRL-79175) 
OXYGEN/CHEMISORPTION 

Stoichiometry and poisoning by sulfur of hydrogen, oxygen, and 

carbon monoxide chemisorption on unsupported nickel, 2:45992 
OXYGEN/PHOTOIONIZATION 

Molecular photoelectron spectroscopy at 132.3 eV:Nz, CO, C2H,, 

and Os, 2:46780 
OXYGEN/RECOMBINERS 

Recombining of dissociated hydrogen and oxygen (Patent), 

2:45994 
OXYGEN/ULTRAVIOLET SPECTRA 

Molecular studies of gaseous oxides. Final report, 1 Jul 1975-30 

Sep 1976, 2:45982 (AD-A-033675) 
OXYGEN/UPTAKE 

Photoreduction of O2 primes and replaces CO assimilation 

(Algae), 2:46473 
OXYGEN 18 REACTIONS/COULOMB EXCITATION 

Dynamic polarization potential for Coulomb excitation effects on 

heavy-ion scattering, 2:46858 
OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 
OZONE/BIOLOGICAL EFFECTS 

Cytogenetic effects of ozone: inhalation and in vitro exposures, 
2:46686 

Effects of ambient ozone pretreatment on transpiration and 
susceptibility to ozone injury (Phaseolus), 2:46634 

Soybean peroxidases from ozone injury, 2:46628 

OZONE/ENVIRONMENTAL TRANSPORT 

Water relations of coniferous tree species subjected to ozone in the 
San Bernadino Mountains, Southern California, 2:46616 
(UCRL-13729) 

OZONE/FOLIAR UPTAKE 

Water relations of coniferous tree species subjected to ozone in the 
San Bernadino Mountains, Southern California, 2:46616 
(UCRL-13729) 

OZONE/TOXICITY 

Water relations of coniferous tree species subjected to ozone in the 
San Bernadino Mountains, Southern California, 2:46616 
(UCRL-13729) 
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ACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC OCEAN/RADIONUCLIDE MIGRATION 
Studies on the concentrations of iron-55 in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
Progress a 1 April 1975-31 March 1976, 2:46722 (RLO- 
2231-T1- 
PADE APPROXIMATION/SERIES EXPANSION 
Theorem on the convergence of Pade approximants, 2:47047 
PALLADIUM/BIOLOGICAL EFFECTS 
Effects of platinum and palladium salts on parameters of drug 
metabolism in rat liver, 2:46660 
PALLADIUM 110 TARGET/HEAVY ION REACTIONS 
Calculation of compound-nucleus cross sections for symmetric 
very-heavy-ion reactions, 2:46878 
PAPAIN/BIOLOGICAL RADIATION EFFECTS 
Glutathione mediation of papain inactivation by on 
peroxide and hydroxy] radicals (Gamma radiation), 2:46542 
PAPAIN/INACTIVATION 
Glutathione mediation of papain inactivation by hydro; 
roxide and hydroxy] radicals (Gamma radiation), 2:46542 
PAP ATERIALS RECOVERY 
Optimization of office paper recovery systems. Final report, 
2:45834 (PB-264214) 
PAPER INDUSTRY/ENERGY CONSERVATION 
Recommendations for future ~~ energy 
conservation research and development in the paper and steel 
industries, 2:45674 (COO-2831-1) 
PAPER INDUSTRY/FUEL CONSUMPTION 
Recommendations for future government-sponsored energy 
conservation research and development in the paper and steel 
industries, 2:45674 (COO-2831-1) 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE BOOSTERS 
(First stage of a multistage accelerator.) 
PARTICLE BOOSTERS/BEAM INJECTION 
—— = in the Fermilab booster, 2:46155 (CONF- 
PARTICLE BOOSTERS/ON-LINE CONTROL SYSTEMS 
Control of Fermilab Booster tunes, 2:46149 (CONF-7703 13-54) 
PARTICLE DECAY 
See also ALPHA DECAY 
PARTICLE DECAY/HAMILTONIANS 
Decaying states as complex energy eigenvectors in generalized 
uantum mechanics, 2:46821 (ORO-3992-300) 
PARTICLE MODELS 
See also HIGGS MODEL 
UARK MODEL 
(NIFIED GAUGE MODELS 
PARTICLE MODELS/PHOTON-NUCLEON INTERACTIONS 
Plebeian dynamical model for yN yields 7*~ A (Gauge invariance, 
scattering amplitudes, differential cross sections, unnatural 
parity exchange), 2:46823 (ORO-5223-04) 
PARTICLE SIZE CLASSIFIERS/DESIGN 
Method for rapid particle size analysis by hydrosizing and nuclear 
sensing (Patent), 2:46181 
PARTICLE SIZE CLASSIFIERS/PERFORMANCE TESTING 
Wide-range density —— of mineral particles in a single fluid 
system (Ferrofluid ity Separator), 2:46053 


See also DROPLETS 
Resuspension of particles: the range of validity of the quasi- 
stationary theories (From surfaces), 2:45988 
PARTICLES/MONITORING 
Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial source categori 
1970-1975. Volume I. Summary, 2:46224 (PB-260549) 
Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial source categorie, 
1970-1975. Volume 2. Calculations, 2:46225 (PB-260550 
PATIENTS/DIAGNOSTIC TECHNIQUES 
Rise of radiation protection: science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279 
parison of radiation exposures from ic dental x-ra’ 
units. Final report, 2:46556 (PB-263194) 
PATIENTS/RADIATION HAZARDS 
Rise of radiation Cages science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279) 
PATIENTS/RADIATION PROTECTION 
Rise of radiation protection: science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279) 
PATIENTS/RADIONUCLIDE ADMINISTRATION 
Distribution of dose within the body from a photon emitter 
present in an organ, 2:46574 (CONF-77 3) 
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PATIENTS/RADIOTHERAPY 
Rise of radiation BSS aos : science, medicine 
society, 1896-1935, 2: 46552 (BNL-22279) 
PDP COMPUTERS/PROGRAMMING LANGUAGES 
Sandia FOCAL 7/2 2: (SAND-77-0128) 
PDP COMPUTERS/SIMULATORS 
EMMY based PDP-11/20 emulation. Technical note No. 110, 
(SU-326-P.39-20) 


See PISUM 
PEAK-LOAD PRICING 
Determination of reserve generating capacity criteria in electricity 
2:45733 


See DOLOMITE 
PEAT/CLASSIFICATION 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
PEAT/GRINDING 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
PEAT/MECHANICAL PROPERTIES 
Investigation of the mechanism of pulverisation of fuels in a 
hammer mill, 2:44890 
PEBBLE BED REACTORS/CONTROL ELEMENTS 
Absorber element for le-bed reactors (Fatent), 2:45559 
CTOR/DELAYED NEUTRON 


Sensitivity study of the effective fraction of delayed neutrons 
*b*Leff to basic data uncertainties for the TAPIRO and PEC 
fast reactors, 2:45464 

PEC BRASIMONE REACTOR/REACTOR KINETICS 

Sensitivity study of the effective fraction of delayed neutrons 
*b*Leff to basic data uncertainties for the TAPIRO and PEC 
fast reactors, 2:45464 

(FUEL 


) 
See FUEL PELLETS 
CILLIUM/CHEMICAL ANALYSIS 

Isolation and structure determination of the mycotoxin 
chaetoglobosin C: a new [13] cytochalasin icillium, *°*Cf 
tracer technique), 2:46387 

PENNSYLVANIA/ELECTRIC POWER 

Power plant siting policy alternatives for Pennsylvania, 2:45731 

(NP-21888) 


AM 
See PIPERIDINES 
ANE/EQUI 


LIB. 
Calculation of solid-liquid ~ rai in hydrocarbon systems, 
2:46000 (UCRL-Trans-11 

PERMAFROST/THAWING 

Simulation of permafrost thaw behavior at Prudhoe Bay, 2:44937 
PERSONNEL/RADIATION PROTECTION 

— - radiation exposures at CANDU nuclear power stations, 
PERSONNEL/RESPIRATORY SYSTEM DISEASES 

Histologic types of bronchogenic carcinoma among members of 


T-mining and communities, 2:46699 
PERSONNEL MONITORIN 
Nuclide metabolism section (?*N, ''C, /sup 81m/Kr), 2:46582 
(UCLA-12-1082) 
PERSONNEL MONITORING/RADIATION MONITORS 
Dual-range alpha counter (10 Jun 1976) (Engi Materials) 
(10 drawings: revision of previous CAPE package ok 2:46172 
(CAPE-2280(Rev.)) 
PERSPEX/PHYSICAL RADIATION EFFECTS 
Interaction of pulsed CO:-laser radiation with non-metals, 2:45955 


See also HERBICIDES 
A Caan li lin ple handling, and 
of current on sampling, sam; 
for environmental materials. Final report, 
71 (PB-260638) 
PESTICIDES /STORAGE 
A survey of current literature on samp! sample handling, and 
pe bp storage for environmental materials. Final report, 
(PB-260638) 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/PRODUCTION 
Generation of primarily petrochemical raw and basic by 
the Fischer-Tropsch synthesis. Interim report I, 2: 
(ERDA-tr-55) 
PETROCHEMICALS/SYNTHESIS 
Chemical modification of bitumen heavy ends and their non-fuel 
uses, 2:45077 


PETROLEUM 
See also OIL WELLS 


SHALE 
WELL STIMULATION 
PETROLEUM/BIBLIOGRAPHIES 
Selected list of publications on leum and natural ERDA 
“a July 1, 1975-December 31, 1976, 2:44914 ERC/IC- 
PETROLEUM/BIODEGRADATION 
Fate and effects of oil pollutants in extremely cold marine 
environments. Annual report No. 4, 1 Jan-31 Dec 1976, 2:46306 
(AD-A-033477) 
PETROLEUM/BIOLOGICAL EFFECTS 
Effects of a crude oil on the Red Sea octocoral Heteroxenia 


fuscescens, 2:46646 
PETROLBUM/CHEMICAL COMPOSITION 
Re method for characterization of heavy petroleum fractions 
Gel —_ chromatography for molecular weight 
distribution), 2:45007 (SRO-854-12) 
PETROLEUM/CONSUMPTION RATES 

System yt i model of national energy usage, 2:45692 

(SAND-76-0415) 
PETROLEUM/CRYSTALLIZATION 
Liquid hydrocarbon compositions of improved behavior in the 
cold and containing diene polymers it), 2:45010 
PETROLEUM/DEMAND FACTORS 
Place of petroleum in the U.K. fuel market, 2:45709 
PETROLEUM/DESULFURIZATION 
Water injection in a hydrodesulfurization process (Patent), 2:44963 
— shortage contingency plan: summary of recommendations, 
(NP-21881) 
ergy shortage contin gislative and operational 
uirements, 2: #3087 (NPB) 
PETROLEUM/FOREC. 

Our energy future. The role research, development, and 
demonstration in reaching a national consensus on energy 
supply (Book), 2:45696 

nae Independence Evaluation System (PIES) documentation. 

III. Methodology for enabling the PIES oil and gas su; 
curves to respond to non-constant prices, 2:44981 PE 

CTIONATION 
rocess (Patent), 2:44960 

P OLEU /GASIFICATION 

Process for converting naturally occurring hydrocarbon fuels into 
i roducts by an arc heater (Patent). 2:44748 
PE LEUM/HYDROCRACKING 


Hydroprocessing hydrocarbons 2:44962 
PETROLEUM/HYDROGENATIO: 
Hydrogenation of hydrocarbons utliging a pretreated cobalt- 
molybdenum catalyst (Patent), 2:4496 
Process for hydrogenating highly unsaturated heavy hydrocarbon 
cuts (Patent), 2:44966 


Place of petroleum in the U.K. fuel market, 2:45709 
PETROLEUM/OFFSHORE DRILLING 
Thailand's offshore results encourage gas development, 2:45716 
PETROLEUM/PRODUCTION 
Impacts of synthetic liquid fuel develo 
‘actors. Volume II. Analysis 76-129, 
2:45721 (ERDA-76-129/2) 
ts - engineering analysis, prototype development and 
ting. Final report, 2:44998 (AD-A-035916) 
PETROL IEARCH PROGRAMS 
Fossil Energy Research Pro 


it: assessment of critical 
. SRI Project EGU-3505, 


of the Energy Research and 
Development Administration, FY 1978, 2: 44698 (ERDA-77-33) 
PETROLEUM/RESERVES 
Strategic petroleum reserve. Supplement: final environmental 
impact statement west Hackberry Salt Dome (Louisiana), 
2:44990 (FEA/S-77/114) 
PETROLEUM/STATISTICS 
Montana historical energy statistics, 2:45689 (NP-21894) 
Monthly energy review, 2:44976 (NTISUB/B-127-76/012) 
Monthly energy review. Mn repts, 2:44977 (NTISUB/C-127) 
PETROLEUM/TRANSPO 
Awaiting the VLCPC (Combined crude/products carriers of 
250,000 2:45002 
R= and operational experiences for reliability with inert gas, 
2:4 
Generation of pyrophoric material in the cargo tanks of crude oil 
tankers, 2:45004 
Method for making and slurrying wax beads (Patent), 2:45005 
Tanker’s W KEF achieves three years non-o 
operation, 2:4 
PETROLEUM/UNDERGROUND STORAGE 
Strategic petroleum reserve. aa final environmental 
impact statement west Hackberry Salt Dome (Louisiana), 
2:44990 (FEA/S-77/114) 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
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FRACTION 
INES 
PETROLEUM/MARKET 


PETROLEUM DEPOSITS/EVALUATION 


PETROLEUM DEPOSITS/EVALUATION 
Outer Continental Shelf oil and gas costs and production volume: 
their impact on the nation’s energy balance to 1990. Final 
report, 2:45714 (PB-262533) 
PETROLEUM DEPOSITS/EXPLORATION 
Geological nature of local gravitational minima of the southern 
fringes of the donbas and prospects of the search for oil and gas 
in this region, 2:44916 
Our future petroleum resources: offshore pumas. 2:44920 
PETROLEUM DEPOSITS/RESISTIVITY LOGG 
Radio frequency resistivity and dielectric constant well logging 
utilizing phase shift measurement (Patent), 2:44922 
OLEUM DISTILLATES/ADDITIVES 
Additive combination for cold flow improvement of middle 
distillate fuel oil (Patent), 2:45009 
PETROLEUM DISTILLATES/CRYSTALLIZATION 
Liquid hydrocarbon compositions of improved behavior in the 
cold and containing diene polymers (Patent), 2:45010 
PETROLEUM INDUSTRY/ENVIRONMENTAL 
Environmental protection in North Sea exploration and 
production operations, 2:46326 
PETROLEUM INDUSTRY/REGULATIONS 
Petroleum: an unregulated industry (Review), 2:45715 
Report of the Presidential Task Force on reform of Federal 
nergy Administration regulations. Volume 2. Table of 
contents. 2:45700 (PB-262182) 
PETROLEUM PROD 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/BIOLOGICAL ACCUMULATION 
Petroleum hydrocarbons from effluents: detection in marine 
environment, 2:44996 
PETROLEUM PRODUCTS/CHARGES 
Monthly petroleum product price report, 2:44978 (PB-259959) 
PETROLEUM PRODUCTS/MARKET 
Petroleum market shares: report on sales of refined petroleum 
products, 2:44979 (PB-263243) 
Place of petroleum in the U.K. fuel market, 2:45709 
PETROLEUM PRODUCTS/PRODUCTION 
Petroleum coke composition (Patent), 2:44973 
PETROLEUM PRODUCTS/REFINING 
Method ing preparing hydrocarbon conversion catalyst (Patent), 
2:449 


—— preparing hydrocarbon conversion catalyst (Patent), 
PETROLEUM PRODUCTS/STATISTICS 
Monthly energy review, 2:44976 (NTISUB/B-127-76/012) 
Monthly energy review. Monthly repts, 2:44977 (NTISUB/C-127) 
PETROLEUM PRODUCTS/TRADE 
Petroleum market shares; report on sales of refined petroleum 
products, 2:44980 (PB-263333) 
PETROLEUM PRODUCTS/TRANSPORT 
Awaiting the VLCPC (Combined crude/products carriers of 
250,000 tdw), 2:45002 
PETROLEUM RE ENERGY CONSUMPTION 
Analysis of selected energy systems + tae accounting in real- 
world situations in industry), 2:4564 
PETROLEUM REFINERIES OFF-GAS SYSTEMS 
Quiet and smokeless flaring of off-gases containing hydrocarbons 
(Patent; from refineries and petrochemical plants), ye: 44987 
PETROLEUM SULFONATES/ADSORPTION 
Adsorption of sodium alkyl aryl sulfonates on sandstone (Berea 
and Benton Tar Springs sandstones), 2:44940 
PFR REACTOR/STEAM GENERATORS 
Explosive plugging of heat exchangers. Chapter. 6, 2:45424 
PH VALUE/BIOLOGICAL EFFECTS 
Effects of season and acute sub-lethal exposure of survival times of 
brook trout at low pH, 2:46672 
Influence of pH upon the Warburg effect in isolated intact spinach 
chloroplasts. I. Carbon dioxide photoassimilation and glycolate 
synthesis, 2:46411 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHENIX REACTOR/HEAT EXCHANGERS 
Phenix youth disease, 2:45471 
PHI-1019 RESONANCES/DECAY 
Limits on charmed particle production in hadron collisions, 
2:46819 (SLAC-198) 
osphatidic acid synthesis in castor 
PHOSPHONIC ACIDS/CRYSTAL STRUCTURE 
Structural investigations of unsubstituted 
polymethylenediphosphonic acids. I. The crystal and molecular 
structure of methylenediphosphonic and ethane-1,2,- 
diphosphonic acids, 2:46005 
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Structural investigations of methylenediphosphonic acids. II. The 
oe and crystal structure of propane-1,3-diphosphonic 


2:46006 
PHOSPHONIC ACIDS/MOLECULAR STRUCTURE 
Structural investigations of unsubstituted 
polymethylenediphosphonic acids. I. The crystal and molecular 
structure of methylenediphosphonic and ethane-1,2,- 
diphosphonic acids, 2:46005 
Structural investigations of methylenediphosphonic acids. II. The 
molecular and crystal structure of propane-1,3-diphosphonic 
acid, 2: 
PHOSPHORUS/BIOLOGICAL EFFECTS 
Influence of dietary calcium and phosphorus on intestinal calcium 
transport in rats given vitamin D metabolites, 2:46453 
PHOSPHORUS/METABOLISM 
Determination of stereochemical configuration of the 24-hydroxyl 
group of 24,25-dihydroxyvitamin Ds and its biological 
importance (Rats), 2:46454 
Influence of dietary calcium and phosphorus on intestinal calcium 
transport in rats given vitamin D metabolites, 2:46453 
PHOSPHORUS COMPOUNDS/SPIN WAVES 
Neutron scattering study of spin waves in the amorphous metallic 
ferromagnet 2:45912 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
See also NUCLEASES 
PHOSPHOTRANSFERASES/METABOLISM 
Loss of a thermolabile thymidine kinase activity in 
bromodeoxyuridine resistant (transport deficient, kinase 
positive) haploid cultured frog cells, 2:46469 
Polynucleotide kinase: functional purification and use in the direct 
kinetic measurement of single and double-strand cleavages of 
DNA by restriction and other endonucleases of limited action, 
2:46417 
Thymidine kinase deficiency in cultured haploid cells: gene 
mutation or gene regulation, 2:46440 
PHOSPHOTRANSFERASES/PURIFICATION 
Polynucleotide kinase: functional purification and use in the direct 
kinetic measurement of single and double-strand cleavages of 
pe by restriction and other endonucleases of limited action, 
17 


2: 
PHOSPHOTRANSFERASES/TEMPERATURE DEPENDENCE 
Loss of a thermolabile thymidine kinase activity in 
bromodeoxyuridine resistant (transport deficient, kinase 
positive) haploid cultured frog cells, 2:46469 
PHOTOCATHODES/FABRICATION 
Improvement of S-1 photocathode shelf life stability. Final report, 
2:46186 (COO-2822-1) 
PHOTOCHEMISTRY/RESEARCH PROGRAMS 
University of Notre Dame Radiation Laboratory. Quarterly 
report, January 1, 1977-March 31, 1977, 2:46018 (NDRL- 
1751(Q-79)) 
PHOTOGALVANIC CELLS/DESIGN 
Reversible photogalvanic cells for the conversion of solar 
radiation into electricity (Patent), 2:45243 
PHOTOGRAPHIC FILM DETECTORS/PERFORMANCE 
X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
PHOTOGRAPHS 
See IMAGES 
PHOTOLYSIS 
Photolysis of 5-chlorouracil in natural waters, 2:46314 
PHOTON COLLISIONS/CROSS SECTIONS 
Effective-photon theory: A critical analysis, 2:46907 
PHOTON TRANSPORT 
(For diffusion or transmission of hhotons in material media.) 
PHOTON TRANSPORT/CO UTER CODES 
SAM-CE: a Carlo for the = 
of the forward neutron and forward and adjoint gamma ra 
transport equations. Revision D. Final report 12 Aug 74-31 Oct 
75, 2: 116881 (AD-A-035864) 
PHOTON-NUCLEON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Plebeian dynamical model for yN yields 7*~ A (Gauge invariance, 
scattering amplitudes, differential cross sections, unnatural 
parity exchange), 2:46823 (ORO-5223-04) 
PHOTON-PHOTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective-photon theory: A critical analysis, 2:46907 
PHOTONS/RADIATION DOSE DISTRIBUTIONS 
Distribution of dose within the body from a photon emitter 
present in an organ, 2:46574 — 3 
PHOTOSYNTHESIS/INHIBITIO 
Synergistic effects of cadmium oe salinity combined with 
constant and cycling temperatures on the larval development of 
two estuarine crab species, 2:46598 
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PHOTOSYNTHESIS/MATHEMATICAL MODELS 
Development of a photosynthesis model with an emphasis on 
ecological ——. I. Theory, 2:46277 
Development of a photosynthesis model with an emphasis on 
ecological II. Analysis of a data set the 
P/sub M/ surface, 2:46278 
IOTOSYNTHESIS/TEMPERATURE EFFECTS 
Water relations and photosynthesis of a —_— _—— Ferocactus 
acanthodes, in the Colorado poy 2:464 
PHOTOVOLTAIC POWER P 
See also SOLAR CELL ARRA RAYS: 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Evaluation of a photovoltaic central power station, 2:45262 
(CONF-770403-8) 
Photovoltaic power in less developed countries, 2:45245 (COO- 


4094-1) 
PHOTOVOLTAIC POWER PLANTS/EVALUATION 
Evaluation of a photovoltaic central power station, 2:45262 
(CONF-770403-8) 
PHOTOVOLTAIC POWER PLANTS/SITE 
Definition study for photovoltaic residential protot 
(With and without ener; 2:4525 
PHYSICAL PROTECTION 
Lightning, surge, and ast protection (a bib! Phy 7" 
abstracts). Report for 1964-Jan 1977, 2:45371 raphy 


) 
PHYSICAL PROTECTION DEVICES/SIMULATION 
Simulation of personnel control systems with the Insider 
pen uards Effectiveness Model (ISEM), 2:45194 (SAND-76- 
PHYSIOLOGY 
Dynamic function in nuclear medicine ('°O tracer technique), 
2:46500 (UCLA-12-1082) 
PHYTOPLANKTON 
See also ALGAE 
DIATOMS 
PHYTOPLANKTON/BIOMASS 
Continental shelf processes affecting the oceanogra graph gate 
South Atlantic Bight. Progress report, 2:46724 (SRO-902-2) 
Mathematical model of nutrient distribution in coastal waters, 
2:46726 (SRO-902-4) 
PIGEONS/BEHAVIOR 
Effects of apomorphine, piribedil, and a on t 
behavior of rats and pigeons, 2:4634 POUR. 3490-11 107) 
PLANTS/OPTIMIZATION 


Pilot plant facility for the production of tritium radioluminous 
sources. Final report, 2:45204 (AD-A-033443) 


PINES 
Response of field-grown white pine seedlings to different sulfur 
dioxide environments, 2:46626 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS/CONTROL EQUIPMENT 
Clinical servo system for shifting the range of pion beams, 2:46156 
(LA-UR-77-544) 
PION MINUS REACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Production of muons in hadron-nucleus collisions (Experiment in 
progress, 150 and 225 GeV, total and differential cross sections, 
uction mechanisms), 2:46807 (SLAC-198) 
PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Investigation of 7* Ne and 7 Ne interactions at 10.5 GeV/c, 
2:46817 (ORO-3065-39) 
Concerning the possibility of explaining the Argonne experiment 
= the reaction 7 pyieldswn at 6 GeV/c as being due to two- 
eon exchanges, 2:46835 
PION 'LUS REACTIONS/DIFFERENTIAL CROSS SECTIONS 
Production of muons in hadron-nucleus collisions (Experiment in 
— 150 and 225 GeV, total and differential cross sections, 
roduction mechanisms), 2:46807 A 198) 
PION PLUS REACT. IONS/INCLUSIVE INTERACTIONS 
Investigation of 7* Ne and 7” Ne interactions at 10.5 GeV/c, 
2:46817 (ORO-3065-39) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
PIONS/ELECTROPRODUCTION 
Electroproduction of pions at the threshold: determination of the 
pion radius and ysis of axial-vector form factor of the 
nucleon, 2:46805 
PIONS/FORM FACTORS 
Electroproduction of 
pion radius and 
nucleon, 2:46805 
PIONS/PARTICLE RADII 
pion radius and 
nucleon, 2:46805 


at the threshold: determination of the 
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at the threshold: determination of the 
ysis of axial-vector form factor of the 


PLANT GROWTH REGULATORS/BIOCHEMICAL 


PIONS MINUS/PARTICLE PRODUCTION 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
PIONS PLUS/PARTI PRODUCTION 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 


See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/DESIGN 
Algorithm to determine final outlets of an 
network of distribution of material flows, 2:46074 
PIPELINES/TURBULENT FLOW 
PIP’ INES/CARCINOGENESIS 
peer nee oe | test of two unsaturated derivatives of N- 
in Sprague-Dawley rats, 2:46668 
PIPES/F 


Problem of the state - oes threading of petroleum 
industry gage type pipes, 2:4587 
PIPES/ ANALYSIS 
Flexibility factors for small (d/D < 1/3) branch connections with 
external loadings, 2:45395 (ORNL/Sub/2913-6) 
— of the state of stress 2aser threading of petroleum 
industry gage t i 2:45 
PIPES/ CORROSIO 
Evaluation of near-term BWR p ping remedies. First semiannual 
report, April- 1976, 2:45394 (NEDC-21463- 


PISTONS/TEMPERATURE DISTRIBUTION 
Thermal state of diesel engine pistons, 2:45844 
PISUM/BIOCHEMISTRY 
Effect of 2 MHz ultrasound on DNA, RNA, and protein synthesis 
in Pisum sativum root meristem cells, 2:46383 
PITCHES/CALCINATION 
Improving the technological properties of pitch coke for 
electrodes, 2:44759 
id method for characterization of heavy petroleum fractions 
RGel permeation chromatography for molecular weight 
distribution), 2:45007 (SRO-854-12) 
Study of the chemical composition of pitch distillates, 2:44767 
PITCHES/COKING 
Improving the technological properties of pitch coke for 
electrodes, 2:44759 
PITCHES/HARDNESS 
Preparing polished pitch and semicoke sections for examination (3 
refs.), 2:44771 
PITCHES/POLISHING 
ing polished pitch and semicoke sections for examination (3 
refs.), 2:44771 
PITCHES/SAMPLE PREPARATION 
Preparing polished pitch and semicoke sections for examination (3 
refs.), 2:44771 
PLANETARY MAGNETOSPHERES/PLASMA DRIFT 
Plasma convection in the tail of a rotating ADAD 
magnetosphere. Interim report, 2:46764 (AD-A 
PLANETARY NEBULAE/THERMODYNAMICS 
Outer layers and dynamics of planetary nebulae, 2:46754 
PLANKTON 


See also PHYTOPLANKTON 
ZOOPLANKTON 
PLANKTON/SEASONAL VARIATIONS 
Inhibition of marine algal photosynthesis by heavy metals, 2:46631 
PLANT CELLS/BIOLOGICAL RADIATION EFFECTS 
Radiation-induced delays in cell progression in Vicia faba root 
meristems (X radiation, neutrons), 2:46545 
PLANT CELLS/CHROMOSOMAL ABERRATIONS 
Agglomerated nuclei in ultrasonicated Vicia faba roots: a partial 
elucidation of their derivation (Tritium tracer techniques), 
2:46435 
PLANT CELLS/CYTOLOGY 
Interspecific hybridization by a fusion in Nicotiana. 
Confirmation and extension, 2:4644: 
aed 975-May 1, 1976 (Mechanisms of 
Progress report, July 1, 1 y ec 
cell growth stimulation), 2:46372 (RLO-2225-T19-39) 
PLANT CELLS/MITOSIS 
jomerated nuclei in ultrasonicated Vicia faba roots: a partial 
ucidation of their derivation (Tritium tracer techniques), 
2:46435 
PLANT REGULATORS 
See also AUXINS 
PLANT GROWTH REGULATORS/BIOCHEMICAL 
Pro, vga Jul 1 1975-Ma 1, 1976 (Mechanisms of 
gress report, July y eC 
cell growth stimulation), 2:46372 (RLO-2225-T 19-39) 
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PLANTS 


See also ALGA 
ORGANISMS 


MOSSES 
NICOTIANA 
SHRUBS 
TREES 
PLANTS/BIOCHEMISTRY 
Abscisic acid content, transpiration, and stomatal conductance as 
related to leaf age in plants Xanthium strumarium L, 2:46389 


PLANTS/BIO CAL RADIATION EFFECTS 
An ecological survey of plants ex; to elf el 
fields. A-035958) 


inal report, 2:46551 (A 
PLANTS/COMM MMUNITIES 
Range use and food selectivity by wild reindeer in Southern 


Norway (Cladonia, Salix, Deschampsia), 2:46363 
PLANTS/CONTAMINATION 
Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report, 1976 (*H, ICs. Sr), 2:46256 (DPSPU- 


77-30-1) 
PLANTS/ECOLOGY 
Plant ecology, 2:46285 (UCLA-12-1082) 
PLANTS/ELECTRON MICROSCOPY 


Trichomes of Cannabis sativa as viewed with scanning electron 
microscope, 2:46516 
PLANTS AANGERED SPECIES 
Status of endangered and threatened plant species on Nevada Test 
on a survey. Part 1. Endangered species, 2:46271 (EGG-1183- 
2356) 
Threatened plant species of the Nevada Test Site, Ash Meadows, 
central-southern Nevada, 2:46269 (COO-2307-12) 
PLANTS/GLUCOPROTEINS 
ae synthesis in plants. I. Role of lipid intermediates, 


PLANTS/GROWTH 
Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 
PLANTS/METABOLISM 
Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 
PLANTS/MORPHOLOGICAL CHANGES 
Trichomes of Cannabis sativa as viewed with scanning electron 
microscope, 2:46516 
PLANTS/NITROGEN CYCLE 
Plant ecology, 2:46285 (UCLA-12-1082) 
PLANTS/PHOTOSYNTHESIS 
“— a photosynthesis of a desert CAM plant, Agave 
rti, 2:46 
PLANTS/PRODUCTIVITY 
Plant ecology, 2:46285 (UCLA-12-1082) 
Primary productivity of submerged macrophytes in West Blue 
Lake, Manitoba, 2:46475 
PLANTS/RADIATION MONITORING 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (#H, 2:46256 (DPSPU- 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
PLANTS/RADIOACTIVITY 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
PLANTS/RADIOMETRIC ANALYSIS 
Environmental monitoring for some transuranium elements, 
2:46208 (CONF-770409-5) 
PLANTS/SAMPLING 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
PLANTS/SEASONAL VARIATIONS 
Range use and food selectivity by wild reindeer in Southern 
Norway (Cladonia, Salix, Deschampsia), 2:46363 
PLANTS/TRANSPIRATION 
Water relations and photosynthesis of a desert CAM plant, Agave 
deserti, 2:46281 
PLANTS/USES 
Planting for energy conservation, 2:45777 (CONF-7504120-) 
PLANTS 


See INDUSTRIAL PLANTS 


(PILOT) 

See PILOT PLANTS 
(POWER) 

See POWER PLANTS 


See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Technology inder: for 77 Bbioge research and fusion reactors. 
ange 11, a 4, 1977. Bibliography, author index, subject 
index, aj ix, 2 
PLASM. PLACEMENT GAGES 


Plasma position Se ae a segmented photodiode, 2:46945 
PLASMA/ELECTRIC 

i Livermore Laboratory. Final report, 2:46950 (UCRL- 
PLASMA/ROTATION 

Entrainment of weakly ionized plasma by rotating electromagnetic 

field, 2:46951 
PLASMA/THERMODYNAMIC PROPERTIES 
a in plasma with Lorentzian velocity distribution, 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA DIAGNOSTICS 
Programmatic status report on TFTR, 2:46987 — 
PLASMA DIAGNOSTICS/INTERFEROM. 

Interferometry of transient phenomena using el emitting at 
different wavelengths in the uv, visible, and infrared spectral 
range, 2:46938 (N-77-11368) 

PLASMA DIAGNOSTICS/LASER RADIATION 

Interferometry of transient phenomena using lasers emitting at 
different wavelengths in the uv, visible, and infrared spectral 
range, 2:46938 (N-77-11368) 

Possible direct measurements of local populations of excited 
hydrogen levels in a plasma by resonant laser scattering, 2:46940 

PLASMA DIAGNOSTICS/MACH-ZEHNDER 

INTERFEROMETER 


= interferometer for plasma density measurements, 


2:46942 
PLASMA DIAGNOSTICS/PHOTOGRAPHY 
Pinhole imaging of fast ions from laser-produced plasmas, 2:46944 
PLASMA DIAGNOSTICS/RF SYSTEMS 
Measurement of ion acoustic test waves in a magnetized plasma by 
means of a 30-GHz Lecher wire interferometer of high : spatial 
resolution, 2:46943 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
ie multipass Thomson scattering system for tokamaks, 


PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Development of a high resolution, high sensitivity cylindrical 
crystal shape of x-rays emitted 
from hot plasmas, 2:46937 (COO-4021-1) 
PLASMA GUNS/DESIGN 
Ion-plasma gun for ion-milling machine (Patent), 2:46051 
LASMA HEATING 


See also BEAM INJECTION HEATING 
LASER-RADIATION HEATING 
TURBULENT HEATING 
PLASMA HEATING/ELECTRIC FIELDS 
Electron acceleration by a localized electric field, 2:46931 
PLASMA HEATING/ELECTRON BEAMS 
Electromagnetic surface waves at the interface of a relativistic 
electron beam with vacuum, 2:46974 
PLASMA PRODUCTION/ION BEAMS 
Ion-beam — and the propagation of intense compensated ion 


2:469 
PLASMA SIMULATION/ALGORITHMS 
Self-consistent magnetostatic particle code for numerical 
simulation of plasmas, 2:46973 
PLASMA SIMULATION/GUIDING-CENTER 
APPROXIMATION 
Guiding-center simulation of toroidal plasmas, 2:46954 
PLASMA SIMULATION/NONLINEAR PROBLEMS 
Trapped icles and harmonic generation, 2:46979 
PLASMA IMULATION DIMENSIONAL 
CALCULATIONS 


Three-dimensional plasma simulation models and their pace 
to yr confined plasmas, 2:46949 (PPPL-1333) 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/ABSOLUTE INSTABILITIES 
Absolute two plasmon parametric decay of obliquely incident 
electromagnetic waves in an inhomogeneous plasma, 2:46981 
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PLASMA WAVES/EXCITATION 
Properties of nonlinear waves excited by injection of electron 
clusters into a plasma, 2:46971 
turation of nonlinear Landau damping by cascading, 2:46978 
PLASMA WAVES/NONLINEAR PRO BLEMS 
Nonlinear plasma waves excited near resonance, 2:46980 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Absolute two plasmon parametric decay of obliquely incident 
electromagnetic waves in an inhomogeneous plasma, 2:46931 
PLASMA WAVES/RADIOWAVE RADIATION 
Theory of wave scattering and conversion at plasma fluctuations, 


2:46970 
PLASMA WAVES/STANDING WAVES 
ee density variation produced by a standing plasma wave, 
2:4697 
PLASTER OF PARIS 
See — CEMENTS 


See also CONCRETE-PLASTIC COMPOSITES 
NYLON 


PERSPEX 
POLYETHYLENES 
PLASTICS/DRYING 
PLASTICS/ELECTRICAL PROPERTI 
Handbook on materials for patos so machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
PLASTICS/MAGNETIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
PLASTICS/PLATING 
High temperature nonplanar laminates. Progress report, 2:45938 
BDX-613-1782) 
PLASTICS/THERMODYNAMIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 


PLA 
(Thicker than SHEETS or FOILS.) 
PLATES/BENDING 
Creep of circular plates using a state-variable approach, 2:46041 
(COO-2733-7) 
la h, 2:4604 
reep of circular plates using a state-variable approach, 2: 1 
(COO-2733-7) 
PLATES/HEAT TRANSFER 
Stable film boiling heat transfer from flat horizontal plates facing 
downwards, 2:46109 
PLATES/STRESS ANALYSIS 
Creep of circular plates using a state-variable approach, 2:46041 
(COO-2733-7) 
PLATES/STRESSES 
Stress analysis of crack problems with a three-dimensional, time- 
dependent computer program, 2:46901 
PLATES (FUEL) 
See FUEL PLATES 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/BIOLOGICAL EFFECTS 
Effects of platinum and palladium salts on parameters of drug 
metabolism in rat liver, 2:46660 
PLUGS 
See CLOSURES 
PLUMES/AERIAL MONITORING 
Plume characteristics (Sulfur dioxide conversion to sulfate in 
plumes from oil and coal-fired power plants), 2:46212 (BNL- 
22525) 
PLUMES/CHEMICAL COMPOSITION 
Plume characteristics (Sulfur dioxide conversion to sulfate in 
peas) from oil and coal-fired power plants), 2:46212 (BNL- 
of thermal plumes in coastal waters, 2:46332 
PLU ES/ENVIRONMENTAL TRANSPORT 
Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 
Experimental data from coastal diffusion tests (Smoke diffusion 
over coastal waters), 2:46203 (BNL-21998) 
PLUMES/FALLOUT 
Conditional probability of intense rainfall ene high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 


PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 


PLUMES/MATHEMATICAL MODELS 
Atmospheric Effects of Nuclear Energy Centers (AE 
Program. Annual technical progress report, July 1975- 
tember 1976, 2:46263 (ORNL/T M-5778) 
PL’ INIUM/CHEMICAL ANALYSIS 
PUREX process analytical chemistry, 2:45130 
PLUTONIUM/ION EXCHANGE 

Computerized mathematical model for the anion exc 

processing of plutonium(IV), 2:45978 (RFP-2572) 

Evaluation of organic and inorganic adsorbents for the removal of 
uranium and plutonium from process streams, 2:45170 (MLM- 
2424(OP)) 

PLUTONIUM/MUONIC ATOMS 

Measurement of total muon-capture rates in *°*Th, and 

239 Pu, 2:46782 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 

Experimental program for development and evaluation of 
nondestructive assay techniques for plutonium holdup (Gamma- 
ray counting, neutron counting, and temperature measurement), 
2:45191 (ANL-77-23) 

PLUTONIUM/PROCESSING 

Seismic qualification of equipment for the TA-55 Plutonium 

Processing Facility, 2:45116 (LA-6787-MS) 
PLUTONIUM/PRODUCTION 

Atlantic Richfield Hanford Company quarterly report. Process 
technology and process development, January-March 1977, 
2:45123 (ARH-LD-152B) 

PLUTONIUM/SAFETY 
Distrust of nuclear power, 2:45671 
PLUTONIUM/SEPARATION PROCESSES 

Photochemical separation of actinides in the Purex process, 
2:45124 (CONF-770506-1) 

Recovery studies for plutonium machining oil coolant, 2:45171 
(RFP-2579) 

PLUTONIUM/SOIL CHEMISTRY 

Investigation of solubilization of plutonium and americium in soil 

by natural humic compounds, 2:46297 
PLUTONIUM/SOLVENT EXTRACTION 

Air sparge batch contactor for solvent extraction processing of 
mixed actinide residues, 2:45136 

Hydrazoic acid distribution coefficients in Purex processing, 
2:45125 (CONF-770506-2) 

Reduction ey! of plutonium loaded on TBP with addition of 
nitrous acid, 2:45133 

Reduction o> Soa a of plutonium loaded on TBP with addition of 
nitrous acid, 2:45134 

PLUTONIUM/SPECTROPHOTOMETRY 

Plutonium determination by extraction spectrophotometry in 

samples of spent fuel of nuclear power plant A-1, 2:45976 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 

PLUTONIUM 238/INHALATION 

Chromosome aberrations induced in Syrian hamster lung cells by 
inhaled particles, 2:46578 

Inhalation of and in Syrian golden 
hamsters, 2:4657 

PLUTONIUM 338/RADIATION MONITORING 

Annual environmental monitoring report: calendar year 1976 (*H, 

238Py, Mound laboratory), 2:46257 (MLM-2416) 
PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 
Annual environmental monitoring report: calendar year 1976 (*H, 
238Py, Mound laboratory), 2:46257 (MLM-2416) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
Savannah River Laboratory monthly report: *°*Pu fuel form 
processes, 2:45211 (DPST-77-128-3) 
PLUTONIUM 238/SOIL CHEMISTRY 

Soil factors (Extractability of Sr, '*7Pm, 7°*Pu, and *4*Cm from 

contaminated soil), 2:46295 (UCLA-12-1082) 
PLUTONIUM 238/TOXICITY 

Inhalation toxicology of ***PuO2 and *°®PuO: in Syrian golden 

hamsters, 2:46579 
PLUTONIUM 238/ULTRAFILTRATION 

Removal of plutonium and uranium from process streams 

ultrafiltration membranes, 2:45169 (MLM-2423(OP)) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 

Role of animal toxicity studies in the evaluation of human health 
risks from internally deposited transuranics (Problems in 
extrapolation of animal data to man), 2:46581 (BNWL-SA 5881) 

PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 

Safety and Environmental Protection Division. Progress 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 


il 


PLUTONIUM 239/INHALATION 


foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 _— 
PLUTONIUM 239/INHALATIO 
Inhalation toxicology of and in Syrian golden 
hamsters, 2:46579 
PLUTONIUM 239/MIGRATION : 
Radionuclide content of an exhumed canyon tank and neighboring 
soil, 2:46294 (DP-MS-77-20) 
PLUTONIUM 239/RADIATION MONITORING 
Determination of Pu-239, 240 tissue concentrations in non- 
occupationally exposed residents of New York City, 2:46575 
(COO-2968-1) 
PLUTONIUM 239/RETENTION 
Effect of dose level on skeletal retention of 7°°Pu(IV) in the 
beagle, 2:46586 
PLUTONIUM 239/TOXICITY 
Inhalation toxicology of 7°*PuO2 and 7°°PuO: in Syrian golden 
hamsters, 2:46579 
Role of animal toxicity studies in the evaluation of human health 
risks from internally deposited transuranics (Problems in 
extrapolation of animal data to man), 2:46581 (BNWL-SA-5881) 
PLUTONIUM 239/ULTRAFILTRATION 
Removal of plutonium and uranium from process streams 
ultrafiltration membranes, 2:45169 (MLM-2423(OP)) 
PLUTONIUM 239/UPTAKE 
Effect of dose level on skeletal retention of 7°°Pu(IV) in the 
beagle, 2:46586 
Plant ecology, 2:46285 (UCLA-12-1082) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Delayed neutron spectra from fast fiseion Progress report 
(Summary of research activities of Dept. of Nuclear 
Engineering, U. of Washington), 2:46867 (RLO-2225-T31-7) 
Measured near-equilibrium delayed neutron by 
fast-neutron-induced fission of 7°?Th, 73° and 
239Pu (130 to 1500 keV, energy spectra), ° 46868 (RLO-2225- 
T31-8) 
PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 
Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental monitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 
PLUTONIUM 240/RADIATION MONITORING 
Determination of Pu-239, 240 tissue concentrations in non- 
occupationally exposed residents of New York City, 2:46575 
(COO-2968-1) 
PLUTONIUM 240/UPTAKE 
Plant ecology, 2:46285 (UCLA-12-1082) 
PLUTONIUM DIOXIDE/CRITICALITY 
Critical experiments with low-moderated homogeneous mixtures 
of plutonium and uranium oxides containing 8, 15, and 30 wt % 
plutonium, 2:46072 
PLUTONIUM DIOXIDE/FABRICATION 
Fabrication of uranium-plutonium oxide microspheres by the 
hydrolysis process, 2:45121 
PLUTONIUM DIOXIDE/PERFORMANCE 
(U,Pu)O: particle fuel for plutonium recycling in light water 
reactors, 2:45137 
PLUTONIUM ISOTOPES/AEROSOL MONITORING 
Aerosol sampling and characterization for hazard evaluation. 
Progress report, July 1, 1975-September 30, 1976 (Pu aerosols), 
2:46218 (LA-6777-PR) 
PLUTONIUM OXIDES/INHALATION 
Chromosome aberrations induced in Syrian hamster lung cells by 
inhaled *°*PuOQ2-ZrOz particles, 2:46578 
PLUTONIUM OXIDES/TOXICITY 
Inhalation toxicology of 7°*PuO: and **°PuO: in Syrian golden 
hamsters, 2:46579 
PLUTONIUM RECYCLE 
(U,Pu)Oz particle fuel for plutonium cnpding' in light water 
reactors, 2:45137 
PLUTONIUM RECYCLE/ENERGY POLICY 
Plutonium is an energy resource, 2:45138 
PLUTONIUM RECYCLE/HEARINGS 
Recycling of plutonium. Oversight hearings before the Committee 
on Interior and Insular Affairs, House of Representatives, 
Ninety-Fourth Congress, Second Session on matters 
to the nuclear regulatory process leading to a decision 
omens plutonium recycle, September 20, 21, rary 28, 1976, 


PLUTONIUM RECYCLE/PLANNING 
Impact of delays in plutonium use of the stationary doubling time 
for fast breeder reactors, 2:45453 
PM-3A REACTOR/REACTOR SITES 
An examination of radioactivity in the crushed rock from the PM- 
3A nuclear reactor site, Mcmurdo, Antarctica. Research and 
ete ap report Oct-Dec 1976, 2:45484 (AD-A-035826) 
POINT CONTACTS 
See SLECTRIC CONTACTS 
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POINT DEFECTS/DIFFUSION 
Steady-state diffusion of point defects in the interaction force field, 


STRY 
Poland's coal-mining industry (13 refs), 2:44905 
POLLEN 


Effects of exposure to various injurious gases on germination of 


lien, 2:46627 
POLLUTION 
(For nonradioactive of py only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL EFFECTS 
Nutritional factors in relation to heavy metal toxicants, 2:46679 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/PLANNING 
Air pollution control measures in Osaka, 2:46236 
POLLUTION CONTROL/SOCIO-ECONOMIC FACTORS — 
Quantifying benefits of pollution control: benefits of peg 
N ba honed pollution from energy production and use, 2:46337 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Air pollution control system and method (Patent), 2:45366 
Removal of sulfur from stack — (Patent), 2:45367 
Removal of hydrogen sulfide from gases (Patent), 2:46254 
POLLUTION REGULATIONS/ENFORCEMENT 
Enforcement of aggregate pollutant control, 2:46264 
POLONIUM 210/FABRICATION 
Alpha sources from polonium, 2:45872 (MLM-771) 
POLONIUM 210 IOMETRIC ANALYSIS 
The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
polonium. Supplementary material, 2:45967 (PB-260010) 
POLYAMIDES 
See also NYLON 
POLYAMIDES/PHYSICAL RADIATION EFFECTS 
Environmental effects on the mechanical properties of high- 
performance fibres (PBI, Nomex, and Kevlar 49), 2:45939 (AD- 
A-032858) 
POLYCRYSTALS/THERMAL STRESSES 
Relaxation of stresses arising from thermal expansion ropy 
during cooling polycrystalline materials, 2:45931 (COO 235018) 
ILYETHYLENES/NEUTRON TRANSPORT 
Relative attenuation characteristics of some shielding materials for 
PuB neutrons (2.2 MeV), 2:46889 (LBL-6167) 
POLYETHYLENES/USES 
High-voltage cables insulated with extruded polyethylene. present 
state of tests, service experience and prospects for future 
application, 2:45383 
ILYMER FLOODIN' 


See MICROEMULSION FLOODING 
POLYMERASES/BIOCHEMICAL REACTION KINETICS 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the catalytic properties of the a, B2, and aB 
enzyme forms, 2:46415 
Transcription of circular, single-stranded DNA by maize RNA 
polymerase II, 2:46392 
POLYMERASES/COMPARATIVE EVALUATIONS 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the catalytic properties of the a, B2, and aB 
enzyme forms, 2:46415 
POLYMERASES/METABOLISM 
Conservation of —— a during maturation of the Rana 
pipiens oocyte, 2 
POLYMERASES/MOLECULAR STRUCTURE 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the catalytic properties of the a, B2, and aB 
enzyme forms, 2:46415 
POLYMERS 
See also PLASTICS 
SILICONES 
POLYMERS/ELECTRICAL PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
POLYMERS/MAGNETIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
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and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
POLYMERS/THERMODYNAMIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPEPTIDES 
See also GLUCAGON 
GLUTATHIONE 
Immunochemistry and polypeptide composition of hepatitis B 
core antigen (HB/sub c/ Ag) ("51 tracer techniques), 2:46414 
POLYSULFIDES 
See SULFIDES 
INDS 


See also COOLING PONDS 
SOLAR PONDS 
See LAKES 
PONDS/DESIGN 
Sedimentation ponds: a critical review (13 refs), 2:44781 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION DYNAMICS 
Reindeer survival in the Mackenzie Delta herd, birth to four 
months, 2:46353 
POPULATION DYNAMICS/AGE DEPENDENCE 
Calving ms “A _— populations of wild reindeer in South 
Norway, 2:46. 
POPULATION DYNAMICS/BIOLOGICAL MODELS 
Preliminary report on computer simulation of barren ground 
caribou management, 2:46351 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
Implications of density-dependent population growth for 
frequency and density-dependent selection, 2:46510 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/GROWTH 
Implications of density-dependent population growth for 
frequency and density-dependent selection, 2:46510 
POPULATIONS/SOCIC-ECONOMIC FACTORS 
A national program to develop and implement technologies 
appropriate for low-income communities, 2:45653 (PB-262338) 
POPULATIONS/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
POROUS MATERIALS/CAPILLARY FLOW 
Modelling transport phenomena in porous media by networks 
consisting of non-uniform capillaries, 2:44919 
POROUS MATERIALS/LIQUID FLOW 
A study of non-isothermal single and two-phase flow 
consolidated sandstones, 2:46704 (PB-262752) 
POROUS MATERIALS/SATURATION 
Measurement of water content of porous media under geothermal 
system conditions, 2:45306 (PB-262852) 
PORPHYRINS/CHEMICAL PREPARATION 
Unusual metalloporphyrins. Synthesis and properties of 
dimetallic boron porphyrin complex. Technical pen, 2:45984 
(AD-A-035836) 
PORPHYRINS/CHEMICAL PROPERTIES 
Unusual metalloporphyrins. Synthesis and properties of 
dimetallic boron porphyrin complex. Technical soa, 2:45984 
(AD-A-035836) 
PORPHYRINS/CHEMICAL REACTION KINETICS 
Kinetics of copper incorporation into tetra(2-N- 
methylpyridyl)porphine. Effects of basicity on rate, 2:46008 
PORTABLE MEDIUM POWER PLANT 3A 
See PM-3A REACTOR 
— GASEOUS DIFFUSION PLANT/COOLING 
TOWE 
“a - cooling tower water for asbestos fibers, 2:45112 (GAT- 
-2641 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POTASSIUM/BIOLOGICAL EFFECTS 
= of potassium and hypomagnesemia on insulin in the bovine, 
2:46465 


POTASSIUM/ROILING 
—_ of magnetic field on boiling of stagnant potassium, 
2:45952 
POTASSIUM/CHEMICAL REACTION KINETICS 
— — studies of vibrational energy transfer mechanisms, 


POTASSIUM/PHYSICAL PROPERTIES 
Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE-2201-10) 


POWER REACTORS/COMPARATIVE EVALUATIONS 


POTASSIUM/THERMODYNAMIC PROPERTIES 
= of combined potassium topping, steam bottom cycles 
fluidized-bed combustion of Consol char. Final report, 
93 (FE-2201-10) 
POTASSIUM HYDROXIDES/SOLVENT PROPERTIES 
Solution of silica in Green River oil shale, 2:45047 
POTASSIUM IONS/BIOLOGICAL EFFECTS 
A23187 and red cells: changes in deformability, K*, Mg**, Ca", 
and ATP, 2:46380 
AL SCATTERING/THREE-BODY PROBLEM 
Three-body approach to the single scattering opti ne 


Me 12) and KMT multiple scattering theory), 2 5 (ORO- 
POTHEADS/DESIGN 
Development and field trial of VI-LNz cryocables, 1: 138 


4 single-phase termination. Final report, 2:45387 PRI-7813- 


POTHEADS/PERFORMANCE TESTING 
Development and field trial of VI-LN2 cryocables, 1: 138 
Mg single-phase termination. Final report, 2:45387 (EPRI-7813- 


POWER DISTRIBUTION/TWO-DIMENSIONAL 
CALCULATIONS 
Method of calculation of detailed power distribution in fuel 
assemblies, 2:45511 
POWER GENERATION/CAPACITY 
Aero engines dominate CEGB peaking programme, 2:45734 
Determination of reserve generating capacity criteria in electricity 
supply systems, 2:45733 
POWER GENERATION/DECISION MAKING 
Power plant siting policy alternatives for Pennsylvania, 2:45731 
(NP-21888 
POWER GENERATION/ENERGY CONSERVATION 
Energy manager's handbook, 2:45681 
POWER GENERATION/ENERGY CONSUMPTION 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
POWER GENERATION/FUEL MANAGEMENT 
The phasing out of natural gas and oil for electric power 
eneration, Southwest Power Pool and Electric Reliability 
uncil of Texas. Part II. Technical and economic evaluation of 
various possible electric utility natural gas reduction programs, 
1975-1990, 2:45732 (PB-263505) 
POWER GENERATION/HEAT RECOVERY 
Energy documents 12: report from the Research Commission on 
the use of heat (Seven papers), 2:45637 (ERDA-tr-287) 
POWER GENERATION/SITE SELECTION 
Power plant siting policy alternatives for Pennsylvania, 2:45731 
(NP-21888) 
WER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/CONSTRUCTION 
Power plant construction: productivity and construction period 
(Simulation with BOOM1 model), 2:46335 (BNWL-2124) 
POWER PLANTS/MAPS 
Energy resources map of Utah, 2:46710 
POWER PLANTS/SITE SELECTION 
Cell-based land use screening procedure for regional siting 
analysis (Utilizing spatial analysis procedures and computer 
graphics), 2:46298 (ORNL/NUREG/TM-80) 
REACTORS 


See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
ENEL-4 REACTOR 
FITZPATRICK REACTOR 
GREIFSWALD-1] REACTOR 
NECKAR REACTOR 
PEC BRASIMONE REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PM-3A REACTOR 
PROCESS HEAT REACTORS 
QUAD CITIES-1 REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
SNR-] REACTOR 
THTR-300 REACTOR 
POWER REACTORS/AUXILIARY WATER SYSTEMS 
Hydraulic analysis of piping networks using PIPF computer 
program, 2:45526 (GAI-TR-105NP 
POWER REACTORS/COMPARATIVE EVALUATIONS 
Study of advanced fission power reactor development for the 
United Sttes. Volume I. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45496 (PB-263358) 


POWER REACTORS/HEAT EXCHANGERS 


Study of advanced fission power reactor development for the 
United States. Volume II. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45497 (PB-263359) 

Study of advanced fission power reactor development for the 
United States. Volume III. Final report 1 Jul 1974-15 Jan 1976 
(Alternate strategies through year 2020), 2:45498 (PB-263360) 

POWER REACTORS/HEAT EXCHANGERS 
Experimental development of design criteria to limit liquid cross- 
ow-induced vibration in nuclear reactor heat exchange 
equipment, 2:45539 
POWER REACTORS/PRESSURE VESSELS 

Nuclear reactor pressure vessel for nuclear reactors with 

plastically deformable spacers (Patent), 2:45550 
POWER REACTORS/PRIMARY COOLANT CIRCUITS 

Hydraulic analysis of piping networks using PIPF computer 
program, 2:45526 (GAI-TR-105NP) 

POWER REACTORS/REACTOR CONTROL SYSTEMS 

Stability of a power reactor with multiple transport lags and 
nonlinear characteristics of controller, 2:45555 

POWER REACTORS/SCRAM RODS 
Neutron-absorber release device (Patent), 2:45558 
POWER REACTORS/SECONDARY COOLANT CIRCUITS 

Hydraulic analysis of piping networks using PIPF computer 

program, 2:45526 (GAI-TR-105NP) 
POWER REACTORS/SHIELDING 
Application of conversational procedure to optimization of multi- 
layer radiation shielding design, 2:45535 
POWER REACTORS/STEAM GENERATORS 
Experimental development of design criteria to limit liquid cross- 
ow-induced vibration in nuclear reactor heat exchange 
equipment, 2:45539 
POWER SUBSTATIONS/CONTROL SYSTEMS 
Automation of out-stations, 2:45376 
POWER SUPPLIES/SPECIFICATIONS 

Power supply, 9kW, 30 kV, 300 mA, voltage regulated, output — 
voltage continuously variable, adjustable output current limiting 
(specification) (24 Nov 1969) (Engineering Materials) (22 
pages), 2:46152 (CAPE-2576) 

POWER SYSTEMS 
See also DC SYSTEMS 
POWER SYSTEMS/CONTROL SYSTEMS 

Errors in measurement in automated systems of control of power 
generating processes, 2:45357 

Localized system wide stability augmentation for large 
interconnected power systems (part I and part II), : 45379 (PB- 
263517) 

Man-machine interface for control rooms of power supply 
networks, 2:45374 

Remote contro! of the SEAS power system in Denmark, 2:45377 

POWER SYSTEMS/LOAD MANAGEMENT 
Load dispatching in electrical power systems, 2:45375 
POWER SYSTEMS/PHYSICAL PROTECTION DEVICES 

Lightning, surge, and transient protection (a bibliography with 
abstracts). Report for 1964-Jan 1977, 2:45371 (NTIS/PS-77/ 
0099 


) 
POWER SYSTEMS/RELIABILITY 
Analysis of electric power system reliability (Cost/benefit 
approach), 2:45370 (NP-21974) 
POWER SYSTEMS/RESEARCH PROGRAMS 
Report of the R and D goals task force of the Empire State 
Electric Energy Research Corporation, 2:45724 (NP-21993) 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Progress in the development of the 100-meter superconducting 
test cable (Alternating current), 2:45389 (BNL-tr-640) 
POWER TRANSMISSION LINES/SITE SELECTION 
Power: a computer system for corridor location. Final report, 
2:46073 (PB-261960) 
POWER TRANSMISSION LINES/STRESS ANALYSIS 
Computer program to determine the statical behaviour of 
overhead electrical lines, 2:45382 
POWER TRANSMISSION TOWERS/FOUNDATIONS 
Nonaxial uplift tests on straight and belled auger model footings, 
2:45372 (PB-262108) 
PRASEODYMIUM OXIDES/DISSOCIATION ENERGY 
Molecular studies of gaseous oxides. Final report, 1 Jul 1975-30 
Sep 1976, 2:45982 (AD-A-033675) 
PREGNANCY/BIOLOGICAL EFFECTS 
Glucose metabolism in female reindeer (*H and '*C tracer 
techniques), 2:46480 
PRESSURE SUPPRESSION 
SOPRE | research on the pressure suppression containment 
system first experiments (BWR), 2:45405 
PRESSURE VESSELS/CORROSION 
Materials considerations for UF¢ gas-core reactor. Interim report 
for preliminary design study, 2:45563 (LA-6776-MS) 
PRESSURE VESSELS/DESIGN 
Nuclear reactor pressure vessel for nuclear reactors with 
plastically deformable spacers (Patent), 2:45550 
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PRESSURE VESSELS/FLANGES 
Computational procedure for the stress and deformation analysis 
of high-pressure vessel flanges (PWR and BWR), 2:45409 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Heavy-section steel technology program. Quarterly progress 
report, October-December 1976 (BWR; PWR), 2:45580 
(ORNL/NUREG/TM-94) 
PRESSURE VESSELS/PERFORMANCE TESTING 
Graphite/epoxy pressure vessels lined with ultra-thin titanium, 
2:46047 (UCRL-78491) 
PRESSURE VESSELS/REACTOR MATERIALS 
Materials considerations for UFe gas-core reactor. Interim report 
for preliminary design study, 2:45563 (LA-6776-MS) 
PRESSURE VESSELS/WELDED JOINTS 
Welding systems at combustion engineering, 2:45544 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES/PERFORMANCE TESTING 
Lithium-organic electrolyte cell studies (Discharge curves of 
commercial cell under various storage and discharge 
conditions), 2:45620 (SAND-75-0646) 
PRIMARY COOLANT CIRCUITS 
Process heat plant containing some reaction chambers heated by 
the cooling gas of a high temperature reactor (Patent), 2:45502 
Safety considerations for large GCFRs (German Federal 
Republic), 2:45597 
PRIMARY COOLANT CIRCUITS/BOILING 
Dynamics of transition region flow boiling (PWR and BWR), 
2:45594 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Hydraulic analysis of piping networks using PIPF computer 
program, 2:45526 (GAI-TR-105NP) 
PRIMARY COOLANT CIRCUITS/SPECIFICATIONS 
Safety factors for the design of primary circuit components in 
pressurized and boiling water reactors, 2:45397 
PRIMARY COOLANT CIRCUITS/STRESSES 
Safety factors for the design of primary circuit components in 
pressurized and boiling water reactors, 2:45397 
PRIMARY COOLANT CIRCUITS/TEMPERATURE 
MEASUREMENT 
Interferometric investigation of turbulently fluctuating 
temperature in an LMFBR outlet plenum geometry, 2:45465 
PRIMARY COOLANT CIRCUITS/TRANSITION FLOW 
Dynamics of transition region flow boiling (PWR and BWR), 
2:45594 


PROBES 
Scatha satellite instrumentation report: thermal plasma analyzer; 
rapid scan particle detector; electron beam system; positive ion 
beam system. Air Force surveys in geophysics (final), 2:46184 
(AD-A-035506) 
PROCESS HEAT REACTORS/HEAT EXCHANGERS 
Hydrogen- and tritium permeation through helium heated tube 
walls, 2:45501 
PROCESS HEAT REACTORS/PRIMARY COOLANT 
CIRCUITS 
Process heat plant containing some reaction chambers heated by 
the cooling gas of a high temperature reactor (Patent), 2:45502 
PROCESS HEAT REACTORS/USES 
Nuclear power for the production of synthetic fuels and 
feedstocks, 2:45503 
PROCESSING/ENERGY CONSERVATION 
Energy manager's handbook, 2:45681 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCTION LOGGING/FLOWMETERS 
Development and field evaluation of the production surveillance 
monitor (PSM), 2:44935 
PROFESSIONS 
See OCCUPATIONS 
PROGESTERONE/BIOLOGICAL EFFECTS 
Reproductive tract fluid proteins and their hormonal control, 
2:46379 (UCLA-12-1082) 
PROGRAMMING LANGUAGES 
GIMLI and GIML: a machine and programming language for low 
cost interactive graphical systems, 2:47027 (COO-2383-0037) 
Sandia FOCAL-77, 2:47034 (SAND-77-0128) 
PROGRAMMING LANGUAGES/MANUALS 
GIML reference manual (Graphical interactive machine 
language), 2:47028 (COO-2383-0038) 
PROJECT INDEPENDENCE/DATA ANALYSIS 
Project Independence Evaluation System (PIES) documentation. 
a XV. Standard data tables for PIES, 2:45691 (PB- 
195) 
PROJECT INDEPENDENCE/EVALUATION 
Project Independence Evaluation System (PIES) documentation. 
VIII. Methodology for enabling the PIES oil and gas supply 
curves to respond to non-constant prices, 2:44981 (PB-265086) 
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PROMETHIUM 147/SOIL CHEMISTRY 
Soil factors (Extractability of °°Sr, '*7Pm, 7°*Pu, and ***Cm from 
contaminated soil), 2:46295 (UCLA-12-1082) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPANE/COMBUSTION 
velocities of multicomponent fuel-gas systems, 
2:4521 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPENAL 
See ACROLEIN 
OPENE 


See PROPYLENE 
PROPYLENE/ION-MOLECULE COLLISIONS 
Mercury spectra and photosensitized reactions in low temperature 
matrices. Final report, 2:46013 (COO-0584-54) 
PROTACTINIUM 233/NUCLEAR STRUCTURE 
Levels of isotopes 755 237Pa and 251 Ac studied by the (t,a) 
reaction, 2:46865 
PROTACTINIUM 235/NUCLEAR STRUCTURE 
Levels of isotopes 255 237Pa and 751 Ac studied by the (t,a) 
reaction, 2:46865 
PROTACTINIUM 237/NUCLEAR STRUCTURE 
Levels of isotopes 255 257Pa and 251 Ac studied by the (t,a) 
reaction, 2:46865 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also ACTIN 
GLUCOPROTEINS 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Biophysical and biochemical studies of nucleic acid damage 
(Gamma radiation), 2:46538 (UCLA-12-1082) 
Pulsed laser study of excited states of aromatic molecules absorbed 
in globular proteins (UV radiation), 2:46543 
PROTEINS/BIOCHEMISTRY 
Undermethylated transfer RNA does not support phage RNA- 
directed in vitro protein synthesis, 2:463 
PROTEINS/BIOLOGICAL EFFECTS 
Determinants of erythrocyte membrane elasticity, 2:46428 
PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Pulsed laser study of excited states of aromatic molecules absorbed 
in globular proteins (UV radiation), 2:46543 
PROTEINS/BIOSYNTHESIS 
Effect of 2 MHz ultrasound on DNA, RNA, and protein synthesis 
in Pisum sativum root meristem cells, 2:46383 
Lettuce seed germination. Modulation of pregermination protein 
synthesis by gibberellic acid, abscisic acid, and cytokinin, 
2:46397 
Protein synthesis and energy metabolism in rat thymic 
lymphocytes: regulation by glucocorticoids and interactions 
with cyclic amp-elevating stimuli, 2:46452 (UR-3055-22) 
Undermethylated transfer RNA does not suppcrt phage RNA- 
directed in vitro protein synthesis, 2:46386 
PROTEINS/CHEMICAL ANALYSIS 
Rapid staining methods for analysis of deocyribonucleic acid and 
protein in mammalian cells, 2:46432 
PROTEIJNS/METABOLISM 
Effects of hormones on cell function and enzyme induction, 
2:46449 (UCLA-12-1082) 
PROTEINS/MOLECULAR STRUCTURE 
Circular dichroism studies of protein structure and damage 
(Gamma radiation), 2:46540 (UCLA-12-1082) 
PROTEINS/RADIATION INJURIES 
Circular dichroism studies of protein structure and 
(Gamma radiation), 2:46540 (UCLA-12-1082) 
PROTON REACTIONS 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
PROTON REACTIONS/DIFFERENTIAL CROSS SECTIONS 
Production of muons in hadron-nucleus collisions (Experiment in 
progress, 150 and 225 GeV, total and differential cross sections, 
production mechanisms), 2:46807 (SLAC-198) 
PROTON REACTIONS/ELASTIC SCATTERING 
Proton-proton central p-wave parameter from 6 to 10 MeV (lab), 
2:46847 
PROTON REACTIONS/INELASTIC SCATTERING 
Bound state momentum distributions (PWiA), 2:46875 (ORO- 
5126-15) 
PROTON REACTIONS/NUCLEAR CASCADES 
Progress report, May 15, 1975-April 15, 1976 (Summaries of 
research activities at University of Washington), 2:46813 (RLO- 
2225-T27-8) 
PROTON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Analysis of the (p,t) reaction on *Dy (29.9 —s. angular 
distributions, coupled-channels approach), 2:4686 


PROTON RECOIL DETECTORS/EFFICIENCY 
— re — efficiency equation for proton recoil telescopes, 
PROTON RECOIL DETECTORS/GEOMETRY 
= efficiency equation for proton recoil telescopes, 


2:4617 
PROTON RECOIL DETECTORS/PERFORMANCE 
Use of the n,p scattering reaction for neutron flux measurements, 
2:46171 (UCRL-79306) 
PROTON-NEUTRON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Interaction of neutrons at hi 2:46816 
PROTON-NEUTRON INTE NS/ELASTIC 
SCATTERING 
Interaction of neutrons at high energies, 2:46816 
PROTON-NEUTRON INTERACTIONS/PHASE SHIFT 
Parameterization of short-range time-irreversibility in nuclear 
forces, 2:46870 (ORO-5223-03) 
PROTON-PROTON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Interaction of neutrons at high ener, 2:46816 
PROTON-PROTON INTERACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Proton- peoeen central p-wave parameter from 6 to 10 MeV (lab), 


2:46 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
High energy experiments with a polarized proton beam and a 
polarized proton target (Cross sections, asymmetries, spin 
dependence), 2:46815 
Interaction of neutrons at high energies, 2:46816 
PROTON-PROTON INTERACTIONS/PHASE SHIFT 
Parameterization of short-range time-irreversibility in nuclear 
forces, 2:46870 (ORO-5223-03) 
PROTONS 
See also SOLAR PROTONS 
PROTONS/PARTICLE PRODUCTION 
Hadron production at 0.8 mrad by 300 GeV protons incident on a 
thick aluminum target (Yields), 2:46814 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTOZOA 
See also ZOOPLANKTON 
Toxic effects of selected heavy metals on unadapted populations 
of Vorticella convaliaria var similis, 2:46612 
PROTOZOA/DISTRIBUTION 
Rumen ciliate protozoa of Alaskan reindeer and caribou (Rangifer 
tarandus L.) (Entodnium, Eudiplodinum, Polyplastron), 2:46357 
PROTOZOA/POPULATION DYNAMICS 
Water quality bioassay using selected protozoa. II. The effects of 
zinc on population growth of Euglena gracilis, 2:46613 
PROTOZOA/TAXONOMY 
Rumen ciliate protozoa of Alaskan reindeer and caribou (Rangifer 
tarandus L.) (Entodnium, Eudiplodinum, Polyplastron), 2: 46357 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also PIONS 
PSEUDOSCALAR MESONS/DECAY 
Nonleptonic decays of charmed pseudoscalar mesons (Weak 
Hamiltonian), 2:46832 (ORO-3992-302) 
PSI RESONANCES/DECAY 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
PSI RESONANCES/MASS SPECTRA 
Molecular charmonium and C-exotic mesons (P wave), 2:46833 
(UH-511-227-77) 
PSI RESONANCES/PARTICLE PRODUCTION 
Production of muons in hadron-nucleus collisions (Experiment in 
progress, 150 and 225 GeV, total and differential cross sections, 
production mechanisms), 2:46807 (SLAC-198) 
PSI-3105 RESONANCES/DECAY 
MI transitions in a quark loop model (Cascade process), 2:46831 
(ORO-3992-299) 
Study of intermediate states produced by radiative decays of psi’, 
2:46803 (SLAC-198) 
PSI-3105 RESONANCES/MASS 
Discovery of massive neutral vector mesons (Personal accounts by 
researchers), 2:46917 
PSI-3105 RESONANCES/PARTICLE WIDTHS 
Discovery of massive neutral vector mesons (Personal accounts by 
researchers), 2:46917 
PSI-3695 RESONANCES/ DECAY 
MI transitions in a quark loop model (Cascade process), 2:46831 
(ORO-3992-299) 
PSI-3695 RESONANCES/MASS 
Discovery of massive neutral vector mesons (Personal accounts by 
researchers), 2:46917 
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PSI-3695 RESONANCES/PARTICLE WIDTHS 
Discovery of massive neutral vector mesons (Personal accounts by 
researchers), 2:46917 
PUBLIC HEALTH/RECOMMENDATIONS 
Goals and standards for environmental health. Pa on the 
national health guidelines, issue No. 4, 2:46217 (HRP-0014300) 
PUBLIC HEALTH/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
PUBLIC LANDS/ENERGY SOURCE DEVELOPMENT 
Disposal policy for energy resources in the public domain 
(Revi iew and strategy 2:45701 
PUBLIC UTILITIES/ENERGY CONSUMPTION 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
PUBLIC UTILITIES/FUEL CONSUMPTION 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
PUBLIC UTILITIES/FUEL MANAGEMENT 
The phasing out of natural gas and oil for electric power 
generation, Southwest Power Pool and Electric Reliability 
Council of Texas. Part II. Technical and economic evaluation of 
various possible electric utility natural gas reduction programs, 
1975-1990, 2:45732 (PB-263505) 
PUBLIC UTILITIES/REGULATIONS 
Electric power: regulation of a natural monopoly (Review and 
recommendations), 2:45729 
PULPS 
See SLURRIES 
PULSARS/STAR MODELS 
Cosmic objects and 2:46734 
PULSED NEUTRON TECHN 
Pulsed measurements with a on absorption-reflector critical 
assembly, 2:45565 
PUMPED STORAGE POWER PLANTS/HYDRAULIC 
TURBINES 
Commissioning problems of a large pump-turbine, 2:45603 
PUMPED STORAGE POWER PLANTS/PUMPS 
Commissioning problems of a large pump-turbine, 2:45603 
PUMPED STORAGE POWER PLANTS/SYNCHRONIZATION 
An investigation of techniques to expedite synchronizing for 
pump-storage units and standby generating units, 2:45602 (PB- 
26040; 


2 
PUMPED STORAGE POWER PLANTS/TURBINES 
Hydraulic machines of the pump storage station Langenprozelten, 
West Germany--1, 2:45606 


'UMPS 
See also SOLAR WATER PUMPS 
Coal progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
PUMPS/DESIGN 
Development of a downhole turbo-pump for geothermal brine. 
Phase I: confirmation of design specifications. Phase II: design 
and fabrication of prototype. Final report, 2:45324 (PB-261580) 
Geothermal hot water pump research program progress report. 
Progress report, Sep 1974-Jan 1975, 2:45326 (PB-261740) 
Geothermal hot water pump, 2:45328 (PB-262030) 
PUMPS/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
PUMPS/MODIFICATIONS 
Commissioning problems of a large pump-turbine, 2:45603 
PUMPS/OPERATION 
Commissioning problems of a large pump-turbine, 2:45603 
PUMPS/PERFORMANCE 
— of the true stroke of the plunger of a deep pump, 


PUMPS/PERFORMANCE TESTING 
Development of a downhole turbo-pump for geothermal brin 
Phase III: laboratory testing. Final report, 2:45325 (PB-261581) 
Geothermal down-well pumping system. Final report, 2:45327 
(PB-261857) 
PUMPS/ROTORS 
Dynamic behavior of large pump-turbine rotors, 2:45604 
PUPAE/LOW DOSE IRRADIATION 
Sugarcane borers: effects of substerilizing doses of gamma 
irradiation on males irradiated as pupae or adults, 2:46571 
PUREX PROCESS 
Hydrazoic acid distribution coefficients in Purex processing, 
2:45125 (CONF-770506-2) 
Photochemical separation of actinides in the Purex process, 
2:45124 (CONF-770506-1) 
PUREX PROCESS/CHEMICAL ANALYSIS 
PUREX process analytical chemistry, 2:45130 
PUREX PROCESS/ORGANIC SOLVENTS 
Method to increase the lifetime of the extracting agents used for 
reprocessing spent nuclear fuel and/or fertile materials (German 
Patent), 2:45132 


(Polyvinyl chloride.) 
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PVC/BIOLOGICAL EFFECTS 
Effect of industrial wastes from polyvinyl chloride production on 
the soil and plants under conditions of a greenhouse ex t, 
2:46617 (ORNL-tr-4307) 
PWR TYPE REACTORS 
See also GREIFSWALD-1 REACTOR 
LOFT REACTOR 
NECKAR REACTOR 
PM-3A REACTOR 
SHIPPINGPORT REACTOR 
PWR TYPE REACTORS/ATWS 
ATWS: a reappraisal, part II, evaluation of societal risks due to 
reactor protection systems failure. Vol. 3. Pwr risk analysis. 
Phase report, 2:45581 (PB-260625) 
PWR TYPE REACTORS/BLOWDOWN 
Analysis of thrust and jet impingement forces using the JIP 
computer program, 2:45573 (GAI-TR-104NP) 
Experiment data report for LOFT nonnuclear test L1-3, 2:45584 
REE-NUREG-1065) 
PWR TYPE REACTORS/CONSTRUCTION 
Rationalization of the construction of nuclear power stations with 
several pressurized water reactors, 2:45417 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Recommendation of the Reactor Safety Commission (RSK) on its 
116th session on September 15th, 1976. Recommendations 
concerning design criteria and demands to be made on the 
material and its processing for steel containments for LWR 
reactors (German Federal Republic), 2:45408 
PWR TYPE REACTORS/FEEDWATER HEATERS 
Steam generator (Patent), 2:45414 
PWR TYPE REACTORS/FUEL RODS 
On-line simulation of thermal characteristics of nuclear fuel rod by 
electrically heated rod, 2:45400 
Pressurized-coolant reactor fuel rod (Patent; PWR), 2:45421 
Solution of the fuel burnup control problem with a controlling 
neutron equation and Walsh functions, 2:45404 
PWR TYPE REACTORS/LOSS OF COOLANT 
Fluid history computation methods for reactor safeguards 
problems using MNODE computer program, 2:45572 (GAI- 
TR-103NP) 
Reactor Safety Research programs quarterly progress report, 
October 1-December 31, 1976, 2:45571 (BNL-NUREG- 50624) 
Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, October 1, 1975-December 31, 1975, 
2:45582 (SUNYSB-NUREG-0002) 
Two-phase pressure drop across abrupt area changes in oscillatory 
flow, 2:45595 
PWR TYPE REACTORS/MARKET 
Combustion Engineering lays the foundations for continuing 
growth, 2:45547 
PWR TYPE REACTORS/NEUTRON FLUX 
Investigation on the space dependence of noise processes in 
pressurized water reactors, 2:45420 
PWR TYPE REACTORS/NEUTRON REFLECTORS 
— of light-water reflectors by boundary conditions, 


PWR TYPE REACTORS/PRESSURE VESSELS 
Computational procedure for the stress and deformation analysis 
of high-pressure vessel flanges, 2:45409 
Heavy-section steel technology program. Quarterly ‘ess 
October-December 1976, 2:45580 (ORNLAN 'UREG/ 


TM-94) 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Dynamics of transition region flow boiling, 2:45594 
Safety factors for the design of primary circuit components in 
pressurized and boiling water reactors, 2:45397 
PWR TYPE REACTORS/REACTOR CORES 
Solution of the fuel burnup contro! problem with a controlling 
neutron equation and Walsh functions, 2:4 
Synthesis program solution of flattest power density of a finite 
cylindrical nuclear reactor, 2:45412 
PWR TYPE REACTORS/REACTOR INTERNALS 
Computerized method for flow-induced random vibration analysis 
of nuclear reactor internals, 2:45411 
PWR TYPE REACTORS/REACTOR KINETICS 
Nonlinear dynamics of a pressurized water reactor core, 2:45419 
NULIF: neutron spectrum generator, few-group constant 
calculator, and fuel depletion code, 2:45393 (BAW-10115A) 
—— of light-water reflectors by boundary conditions, 


PWR TYPE REACTORS/REACTOR SAFETY 
Analysis of thrust and jet impingement forces using the JIP 
computer program, 2:45573 (GAI-TR-104NP) 
Fluid history —_ tation methods for reactor safe 
NODE computer program, 2:45572 (GAI- 


Reports distributed i in 1976 under the NRC Light-Water Reactor 
ety Technical Exchange. Volume II, 2:45579 (ORNL/ 
NUREG/NSIC-134) 


OCT. 15, 1977 


PWR TYPE REACTORS/STEAM GENERATORS 
Lumped parameter, state variable dynamic models for U-tube 
recirculation type nuclear steam generators, 2:45413 
Steam generator (Patent), 2:45414 
PWR TYPE REACTORS/STEAM SYSTEMS 
Isolating safety valve inside the containment, 2:45418 
PYRENE/BIOCHEMICAL REACTION KINETICS 
Pulsed laser study of excited states of aromatic molecules absorbed 
in globular proteins (UV radiation), 2:46543 
PYRENE/BIOLOGICAL RADIATION EFFECTS 
Pulsed laser study of excited states of aromatic molecules absorbed 
in globular proteins (UV radiation), 2:46543 
PYRIDINE/SOLVENT PROPERTIES 
Solution of silica in Green River oil shale, 2:45047 
PYRITE/REMOVAL 
Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Final report, 2:44718 (FE-1777-4) 
PYRITES/BIOLOGICAL EFFECTS 
Plant ecology, 2:46285 (UCLA-12-1082) 
PYROTECHNIC DEVICES 
Pyrotechnic materials development program review meeting, 
January 18, 1977, 2:46195 (SAND-77-0471) 
PYRROLIDINES 
See also NICOTINE 
PYRROLIDINES/BIOLOGICAL EFFECTS 
Effect of substituents on the carcinogenicity of N- 
nitrosopyrrolidine in Sprague-Dawley rats, 2:46658 


Q 


Q DEVICES/BEAM INJECTION HEATING 
Cross-field-current driven lower-hybrid instability and stochastic 
ion heating, 2:46928 
QUAD CITIES-1 REACTOR/POWER DISTRIBUTION 
Gamma scan measurements at Quad Cities Nuclear Power Station, 
Unit 1 following Cycle 2. Final report, 2:45396 (PB-260626) 
QUANTUM FIELD THEORY/SOLITONS 
Path integral quantization of solitons, 2:46841 (COO-2220-100) 
QUANTUM FIELD THEORY/STATISTICAL MECHANICS 
Statistical mechanics of lattice Boson field theory, 2:46842 (LA- 
UR-77-164) 
QUANTUM MECHANICS/CAUSALITY 
Theory of reality, 2:46906 
QUANTUM MECHANICS/TUNNEL EFFECT 
Barrier penetration theory in more than one dimension, 2:46770 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
MI transitions in a quark loop model (Cascade process), 2:46831 
(ORO-3992-299) 
QUARK MODEL/A1-1070 RESONANCES 
Does it matter that the A; does not exist, 2:46834 
QUARK MODEL/FIELD THEORIES 
Hydrodynamical quark model, 2:46830 (ORO-3992-301) 
QUARK MODEL/HYDRODYNAMIC MODEL 
Hydrodynamical quark model, 2:46830 (ORO-3992-301) 
QUARK MODEL/NEUTRINO-NUCLEON INTERACTIONS 
Charge asymmetry in neutrino experiments above the threshold of 
charmed-particle production, 2:46828 
QUARKS/BINDING ENERGY 
What can we learn about quark binding from perturbation theory 
(Quantum chromodynamics, mechanism, vector gluons), 
2:46820 (FERMILAB-Conf-76/69-THY) 
QUARKS/ELECTRIC CHARGES 
Super-allowed Fermi 8 decay: The lifetimes of ?*Al/sup m/, *V, 
and **Co (Effect of symmetry breaking or extraction of mean 
quark charge), 2:46851 
QUARTZ/DISSOLUTION 
Solution of silica in Green River oil shale, 2:45047 
QUARTZ/SYNTHESIS 
Reaction products of coal-ash end limestone from fluidized bed 
combustors, 2:44825 
QUINOLINES/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
*  coal-derived liquids. Quarterly report, June 20, 1976-September 
19, 1976, 2:44720 (FE-2028-6) 
QUINOLINES/SOLVENT PROPERTIES 
Solution of silica in Green River oil shale, 2:45047 


RABBITS/BEHAVIOR 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 
RABBITS/METABOLISM 
Animal ecology (Gamma radiation), 2:46273 (UCLA-12-1082) 
RADIATION ACCIDENTS/PLUMES 
Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes be 


hypothetical nuclear accident), 2:46260 (SAND-76-0746) 
RADIATION ACCIDENTS/RADIOACTIVE CLOUDS 
Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 
RADIATION CHEMISTRY 
induced by ionizing radiation (Gamma radiation), 


RADIATION CHEMISTRY/RESEARCH PROGRAMS 
University of Notre Dame Radiation Laboratory. Quarterly 
report, January 1, 1977-March 31, 1977, 2:46018 (NDRL_ 
1751(Q-79)) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
See also OSTEORADIONECROSIS 
Radiation injury: some - of the oncogenic effects, 2:46560 
RADIATION MONITORI 
See also PERSONNEL MONITORING 
Environmental radiation measurements, 2:46258 (NCRP-50) 
RADIATION MONITORS/DESIGN 
Dual-range alpha counter (10 Jun 1976) (Engineering Materials) 
(10 drawings: revision of previous CAPE package), 2:46172 
(CAPE-2280(Rev.)) 
RADIATION PROTECTION/MANUALS 
Radiation safety handbook for ionizing and nonionizing radiation, 
2:46554 (PB-262109) 
RADIATION SAFETY 
See RADIATION 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
NEUTRON TRANSPORT 
RADIATION TRANSPORT/DIFFUSION 
Temperature jump boundary conditions in radiation diffusion, 
2:46885 (UCID-17359) 
RADICALS 
See also HYDROXYL RADICALS 
RADICALS/CHEMICAL REACTION KINETICS 
Study of the superoxide radical chemistry by stopped-flow 
radiolysis and radiation induced oxygen consumption (Electron 
beams), 2:46024 
RADIO EQUIPMENT 
See also ANTENNAS 
COMMUNICATIONS 
RADIO EQUIPMENT/PERFORMANCE TESTING 
Short note about a fieldtest with an electromagnetic frequency 
sounding instrument, 2:46717 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS/AEROSOL MONITORING 
Aerosol sampling and characterization for hazard evaluation. 
Progress report, July 1, 1975-September 30, 1976 (Pu aerosols), 
2:46218 (LA-6777-PR) 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL EFFECTS 
AIRDOS-II computer code for estimating radiation dose to man 
from airborne radionuclides in areas surrouding nuclear 
facilities, 2:46576 (ORNL-5245) 
RADIOACTIVE AEROSOLS/INHALATION 
Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
RADIOACTIVE AEROSOLS/RADIATION MONITORING 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
RADIOACTIVE AEROSOLS/SAMPLE PREPARATION 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS/ENVIRONMENTAL TRANSPORT 
Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 


1498 RADIOACTIVE CLOUDS/ENVIRONMENTAL TRANSPORT 


RADIOACTIVE CLOUDS/FALLOUT 


RADIOACTIVE CLOUDS/FALLOUT 
Conditional probability of intense rainfall producing high ground 
concentrations from radioactive plumes (Plumes from 
hypothetical nuclear accident), 2:46260 (SAND-76-0746) 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DOSE LIMITS 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
Environmental radiation measurements, 2:46258 (NCRP-50) 
RADIOACTIVE EFFLUENTS/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
RADIOACTIVE MATERIALS/ENVIRONMENTAL EFFECTS 
RADTRAN: a computer code to analyze transportation of 
radioactive material, 2:45144 (SAND-76-0243) 
RADIOACTIVE MATERIALS/TRANSPORT 
RADTRAN: a computer code to analyze transportation of 
radioactive material, 2:45144 (SAND-76-0243) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 
Hazardous wastes, 2:45183 (PB-260089) 
Production, disposal, and relative toxicity of long-lived fission 
roducts and actinides in the radioactive wastes from nuclear 
uel cycles, 2:45164 (ORNL-tr-4302) 
RADIOACTIVE WASTE DISPOSAL/DECISION MAKING 
Irreversibility and multiplicity: two criteria for the disposal of 
nuclear wastes, 2:45174 (CONF-761075-) 
Problems of organizational structure in the Federal/State system, 
2:45175 (CONF-761075-) 
RADICACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Design aspects of the Alpha Repository: III. Uniaxial quasi-static 
and creep properties of the site rock. Technical memorandum 
report RSI-0029, 2:45180 (ORNL/Sub-4269/ 10) 
Secure storage of radioactive waste, 2:45165 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
STORAGE 
eMsTie with aged radioactive solid wastes, 2:45176 (DP- 
-77-1 
RADIOACTIVE WASTE FACILITIES 
244-S Catch Station conceptual design report, 2:45147 (ARH-CD- 


804) 
RADIOACTIVE WASTE FACILITIES/DESIGN 

Retrievable surface storage facility conceptual system design 
description, 2:45173 (ARH-LD-140(Rev.)) 

RADIOACTIVE WASTE FACILITIES/SAFETY 

Safety review document for the radioactive waste management 
complex at the Idaho National Engineering Laboratory, 2:45184 
(TREE-1064) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

ERDA waste management program, 2:45150 (CONF-761075-) 

LWR fuel reprocessing and recycle. Progress report, January 1- 
March 31, 1977 (Off-gas treatment; !*°I adsorption; waste 
management), 2:45128 (ICP-1116) 

Origin and characteristics of low-level nontransuranic waste from 
the nuclear fuel cycle, 2:45159 (CONF-7705 12-9) 

Production, disposal, and relative toxicity of long-lived fission 
products and actinides in the radioactive wastes from nuclear 
fuel cycles, 2:45164 (ORNL-tr-4302) 

Soil moisture studies based on wells at 32-49 coordinates, 2:45146 
(ARH-1888) 

RADIOACTIVE WASTE MANAGEMENT/COST 

Order of magnitude cost appraisal for selected aspects of clad 
waste management, 2:45148 (BNWL-2185) 

RADIOACTIVE WASTE MANAGEMENT/COST BENEFIT 

ANALYSIS 

Cost-benefit analysis for management of low-level radioactive 
waste, 2:45158 (CONF-7705 12-8) 

RADIOACTIVE WASTE MANAGEMENT/DECISION 

MAKING 

Choosing among waste management alternatives: relevant criteria 
and their implications, 2:45154 (CONF-761075-) 

Interactions between scientific experts and lay public in 
implementation of nuclear waste management goals, 2:45157 
(CONF-761075-) 
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RADIOACTIVE WASTE MANAGEMENT/ 
ENVIRONMENTAL EFFECTS 
Environmental surveillance report for the INEL radioactive waste 
os complex. Annual report, 1976, 2:45189 (TREE- 
1 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 
POLICIES 


Radioactive waste management and regulation, 2:45161 (MIT-EL- 
76-011 


) 
RADIOACTIVE WASTE MANAGEMENT/HAZARDS 
Social, ethical and moral issues in the implementation of 
mes) waste management objectives, 2:45156 (CONF- 
761075- 
RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
Proceedings of conference on public policy issues in nuclear waste 
management, 2:45149 (CONF-761075-) 
RADIOACTIVE WASTE MANAGEMENT/ORGANIZING 
Goals for a waste management system: a task force report, 2:45153 
(CONF-761075-) 
Institutional arrangements for radioactive waste management, 
2:45155 (CONF-761075-) 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC 
RELATIONS 
Psychological factors in the perception and acceptablilty of risk: 
mors) for nuclear waste management, 2:45152 (CONF- 
1075- 
— — of fuel reprocessing and radioactive waste disposal, 


RADIOACTIVE WASTE MANAGEMENT/REGULATIONS 

Reel waste management and regulation, 2:45161 (MIT-EL- 

1 
Radioactive waste management, reactor safety, and siting, 2:45489 
RADIOACTIVE WASTE MANAGEMENT/RESEAR 

PROGRAMS 

Atlantic Richfield Hanford Company quarterly report. Process 
technology and process development, January-March 1977, 
2:45123 (ARH-LD-152B) 

RADIOACTIVE WASTE MANAGEMENT/REVIEWS 

Nuclear waste management: options and implications, 2:45151 
(CONF-761075-) 

RADIOACTIVE WASTE PROCESSING 

Production, disposal, and relative toxicity of long-lived fission 
products and actinides in the radioactive wastes from nuclear 
fuel cycles, 2:45164 (ORNL-tr-4302) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Design considerations for incineration of transuranic-contaminated 
solid wastes, 2:45168 (LA-UR-77-415) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Low level radioactive liquid waste treatment at ORNL, 2:45167 
(CONF-7705 12-6) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Heat transfer to bitumen in an agitated vessel bituminization of 
radioactive liquid wastes, 2:45172 

Properties of radioactive wastes and waste containers. Quarterly 
progress report, April-June 1976, 2:45166 (BNL-NUREG- 
$0571) 

Review of radioactive liquid waste management at Los Alamos, 
2:45160 (LA-UR-7-1195) 

Secure storage of radioactive waste, 2:45165 

RADIOACTIVE WASTE PROCESSING/ULTRAFILTRATION 

Removal of plutonium and uranium from process streams usin 

ultrafiltration membranes, 2:45169 (MLM-2423(OP)) 
RADIOACTIVE WASTE STORAGE 

Atlantic Richfield Hanford Company quarterly report. Process 
technology and process development, January-March 1977, 
2:45123 (ARH-LD-152B) 

Experimental consolidation of granulated rock salt with 
application to sleeve buckling. Technical memorandum report 
RSI-0044, 2:45163 (ORNL/Sub-4269/21) 

Retrievable surface storage facility conceptual system design 
description, 2:45173 (ARH-LD-140(Rev.)) 

RADIOACTIVE WASTE STORAGE/CONTAINERS 

Design aspects of the Alpha Repository. I. Preliminary results of 
facility layout, room stability, and equipment selection efforts. 
aeey progress report RSI-0024, 2:45179 (ORNL/Sub-4269/ 


) 
RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 
Geologic feasibility of selected chalk-bearing sequences within the 
conterminous United States with regard to siting of radioactive- 
waste repositories, 2:45186 (Y/OWI/SUB-4310/2) 
RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
Design aspects of the Alpha Repository. I. Preliminary results of 
facility layout, room stability, and equipment selection efforts. 
alae progress report RSI-0024, 2:45179 (ORNL/Sub-4269/ 


Salt dissolution in oil and gas test holes in central Kansas. Part I. 
Salt beds in the subsurface in Russell, Lincoln, Ellsworth, 
Barton, and Rice Counties, central Kansas, 2:45178 (ORNL/ 
Sub-75/38283/1) 
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RADIOACTIVE WASTE STORAGE/TANKS 
D.0O tracer tests in tank 21, 2:45177 (DPSPU-76-1-19) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Hypothetical prototype sites of repositories for radioactive 


wastes: 
certain metamorphic rocks and mudstone, 2:45185 (Y 7OWL/ 


SUB-3745/5) 
Preliminary analysis of the potential for thermally-induced rock 
fracture around high-level waste containers, 2:45182 (ORNL/ 
Sub-4269/20) 3) 
ransuranic waste retrievable burial (22 May 1973) (Engineering 
Materials) (2 oe 2:45187 (CAPE-2571) 
RADIOACTIVE WASTES 
See also RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/AFTER-HEAT REMOVAL 
Cooling of a storage vessel containing high-level radioactive 
wastes, 2:45188 
RADIOACTIVE WASTES/CONTAINERS 
Method and device for closing a receptacle for radioactive wastes 
(Patent), 2:45145 
Properties of radioactive wastes and waste containers. Quarterly 
progress report, April-June 1976, 2:45166 (BNL-NUREG- 
50571) 


RADIOACTIVE WASTES/ENVIRO AL EFFECTS 


INMENT. 
Aspects of fitness of a mosquitofish Gambusia affinis population 


exposed to chronic low-level environmental radiation, 2:46328 
RADIOACTIVE WASTES/PACKAGING 
Properties of radioactive wastes and waste containers. Quarterly 
i report, April-June 1976, 2:45166 (BNL-NUREG- 
571 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
— Catch Station conceptual design report, 2:45147 (ARH-CD- 


) 

Overview of transportation in the nuclear fuel cycle, 2:45141 

(BNWL-2066) 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY/RESEARCH PROGRAMS 

Annual progress report for period ending June 30, 1976, 2:46494 
(UCLA- 12-1082) 

Special listing of current cancer research on preclinical aspects of 
and related radiobiology, 2:46553 (PB- 

2 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHS 

See IMAGES 
RADIOIMMUNOASSAY /BIBLIOGRAPHIES 

Radioimmunoassay studies (a bibliography with abstracts). Report 
for 1964-feb 77, 2:46486 (NTIS/PS-77/0094) 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

Heat source component development program. Quaterly report, 
January-March, 1977, 2:45208 (BMI-X-679) 

Pacific Northwest Laboratory monthly report on the strontium 
heat source development program, Division of Nuclear 
Research and Applications for January 1977 (WESF ®SrF2 
capsules), 2:45209 (BNWL-1845-32) 

Pacific Northwest Laboratory monthly report on the strontium 
heat source development program, Division of Nuclear 
Research and Applications for February 1977 (WESF ®SrF, 
capsules), 2:45210 (BNWL-1845-33) 

Savannah River Laboratory monthly report: 7** Pu fuel form 

processes, 2:45211 (DPST-77-128-3) 
RADIOISOTOPE HEAT SOURCES/WELDED JOINTS 
Study of the unusual failure of milliwatt generator strength 
member., 2:45207 (MLM-2417) 
RADIOISOTOPE SCANNERS/DESIGN 
Scanning gamma camera (Patent), 2:46173 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 

Atmospheric dispersion model as used in the reactor safety study, 
WASH-1400 (Radiation dose calculations for human 
populations), 2:46262 

RADIOISOTOPES/ISOTOPE PRODUCTION 

Biomedical cyclotron facility, 2:46498 (UCLA-12-1082) 

RADIOISOTOPES/MATERIALS HANDLING 

A survey of current literature on sampling, sample handling, and 
long term storage for environmental materials. Final report, 
2:46071 (PB-260638) 

RADIOISOTOPES/METABOLISM 
Nuclide metabolism section ('*N, ''C, /sup 81m/Kr), 2:46582 
(UCLA-12-1082) 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Natural radionuclides in industrial and rural soils, 2:46296 
RADIOISOTOPES/SCINTISCANNING 

Clinical efficacy and cost analysis of cranial computed 

tomography and the radionuclide brain scan, 2:46504 


Clinical nuclear medicine (Scintiscanning for diagnosis of 1 
diseases), 2:46495 (UCLA-12-1082) = 
Complementary role of axial transmission 
tomography and radionuclide imaging of the brain, 2:46505 
Computerized cranial tomography and radionuclide imaging in the 
detection of intracranial mass lesions, 2:46506 
Nuclide i ge and computed tomography in cerebral vascular 
disease, 2:4650 
RADIOISOTOPES/STORAGE 
A survey of current literature on sampling, sample handling, and 
long term storage for environmental materials. Final report, 
2: 1 (PB-260638) 
RADIOISOTOPES/USES 
Nuclear physical methods in the study and control of the cement 
industry (Book; in Russian), 2:45205 
Radioisotopic techniques in increasing the efficiency of 
manufacturing (Book; in Russian), 2:45206 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
development ®*Cu), 2:46497 (UCLA- 
RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/COST BENEFIT ANALYSIS 
Rise of radiation ge science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279) 
RADIOTHERAPY/DECISION MAKING 
Rise of radiation protection: science, medicine and technology in 
society, 1896-1935, 2:46552 (BNL-22279) 
RADIOTHERAPY/RADIATION PROTECTION 
Combined use of radioprotective and radiosensitizing drugs in 
experimental radiotherapy (X radiation), 2:46569 
RADIOTHERAPY/SIDE EFFECTS 
Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute ('*°1I, "I, /sup 99m/Tc tracer 
techniques), 2:46559 
Oray surgery and radiation therapy, 2:46558 
Special listing of current cancer research on preclinical aspects of 
and related radiobiology, 2:46553 (PB- 
2 
RADIUM 225/EMANATION THERMAL ANALYSIS 
The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
polonium. Supplementary material, 2:45967 (PB-260010) 
RADIUM 226/EMANATION THERMAL ANALYSIS 
The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
polonium. Supplementary material, 2:45967 (PB-260010) 
RADIUM 226/ROOT ABSORPTION 
Radium-226 content of agricultural gypsums, 2:46580 (UCRL- 
78720) 
RADON/ABUNDANCE 
Radon measurements in geothermal systems, 2:45315 (PB-262777) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/ECONOMIC IMPACT 
Impact of a suburban rapid transit line of fuel consumption and 
cost for the journey-to-work. Analysis of the Philadelphia- 
Lindenwold High-Speed Line. Final report, 2:45836 (PB- 


263048) 
RAPID TRANSIT SYSTEMS/ENERGY POLICY 
The potential for transit as an energy saving option. Final report, 
2:45838 (PB-263087) 
RAPID TRANSIT SYSTEMS/FUEL CONSUMPTION 
Impact of a suburban rapid transit line of fuel consumption and 
cost for the journey-to-work. Analysis of the Philadelphia- 
Lindenwold High-Speed Line. Final report, 2:45836 (PB- 
263048 


RARE EARTH ALLOYS/CRYSTAL STRUCTURE 
Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 
RARE EARTH ALLOYS/MAGNETIC PROPERTIES 
Magnetization, magnetocrystalline anisotropy and 
magnetostriction in some rare-earth-cobalt compounds, ReCO;7. 
Technical report, 2:45906 (AD-A-03468 1) 
RARE EARTH ALLOYS/MAGNETOSTRICTION 
Magnetostriction and structural distortion in rare earth 
intermetallics (RT2), 2:45907 (AD-A-035484) 
RARE EARTHS 
See also DYSPROSIUM 
ERBIUM 
EUROPIUM 
HOLMIUM 
NEODYMIUM 
SAMARIUM 


151S RARE EARTHS 


RARE EARTHS/PHOTOEMISSION 


RARE EARTHS/PHOTOEMISSION 
Relaxation and final-state structure in XPS of atoms, molecules, 
a metals, 2:46779 


Absorption of lead through the skin, 2:46653 
Differences in distribution and excretion of selenium and cadmium 
or mercury after their simultaneous administration 
subcutaneously in equimolar doses, 2:46656 
Interaction between cadmium, mercury, and zinc: administered 
subcutaneously in a single injection, 2:46655 
RATS/ANIMAL GROWTH 
Extremely low frequency electric field induced changes in rate of 
rowth and brain and liver enzymes of rats. Final report, 
:46697 (AD-A-035959) 
RATS/BEHAVIOR 
Effects of apomorphine, piribedil, and pimozide on operant 
behavior of rats and pigeons, 2:46341 (UR-3490-11 
RATS/BIOLOGICAL RADIATION EFFECTS 
Extremely low frequency (elf) vertical electric field exposure of 
rats: a search for growth, food consumption and blood 
metabolite alterations. Final report, 2:46562 (AD-A-035954) 
Extremely low frequency (elf) vertical electric field exposure of 
rats: irradiation facility. Final report, 2:46563 (AD-A-035955) 
RATS/POPULATION DENSITY 
Response of a cotton rat population to increased density, 2:46369 
RATS/RESPIRATORY SYSTEM DISEASES 
Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
REACTOR ACCIDENTS 
See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
SPRAY code user’s report (LMFBR sodium pipe leaks), 2:45576 
(HEDL-TME-76-94) 
REACTOR ACCIDENTS/HEALTH HAZARDS 
Atmospheric dispersion model as used in the reactor safety study, 
WASH-1400 (Radiation dose calculations for human 
populations), 2:46262 
REACTOR ACCIDENTS/TWO-PHASE FLOW 
Multidomain multiphase fluid mechanics, 2:45570 (ANL-CT-77-3) 
REACTOR CHARGING MACHINES/DESIGN 
Control rod system useable for fuel handling in a gas-cooled 
nuclear reactor (Patent), 2:45429 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/DESIGN 
What it takes to make nuclear components, 2:45877 
REACTOR COMPONENTS/ENGINEERING 
What it takes to make nuclear components, 2:45877 
REACTOR COMPONENTS/FASTENERS 
Improvement in or relating to bolts or studs (Patent), 2:45545 
REACTOR COMPONENTS/GRINDING 
Machining, especially —- of the lower grid seating faces in 
the core support cylinder of a nuclear reactor pressure vessel 
(Patent), 2:45530 
Machining, especially grinding, of the seating faces of the lower 
grid of a nuclear reactor (Patent), 2:45531 
REACTOR COMPONENTS/IN-SERVICE INSPECTION 
Planners and inspectors can benefit from accumulated in-service 
inspection experience, 2:45541 
REACTOR COMPONENTS/INSPECTION 
Penetrant testing in the quality control of nuclear power plant 
construction, 2:45546 
REACTOR COMPONENTS/MANUFACTURING 
What it takes to make nuclear components, 2:45877 
REACTOR COMPONENTS/PERFORMANCE TESTING 
Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual report 
for period ending August 31, 1976, 2:45422 (GA-A-14198) 
REACTOR COMPONENTS/QUALITY ASSURANCE 
What it takes to make nuclear components, 2:45877 
REACTOR COMPONENTS/QUALITY CONTROL 
What it takes to make nuclear components, 2:45877 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual report 
for period ending August 31, 1976, 2:45422 (GA-A-14198) 
REACTOR COMPONENTS/STRESS ANALYSIS 
User’s manual for preprocessor computer programs for preparing 
input data for the finite element structural analysis program 
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SPREP, COMBINE, FINAL8), 2:45525 
REACTOR COMPONENTS/SURFACE HARDENING 
- Analytical chemistry methods for hardfacing materials, 2:45959 
(HEDL-MG-18) 
REACTOR COMPONENTS/TEST FACILITIES 
Alkali metal experimental plant at the Seibersdorf Research 
Centre. Description and selected operating experiences 
(LMFBR), 2:45462 
Development of components for high-temperature reactor plants. 
(HTGR), 2:45428 : 
REACTOR COMPONENTS/THERMAL INSULATIO. 
Thermal insulation (Patent), 2:45549 
REACTOR COMPONENTS/ULTRASONIC TESTING 
Current pe of materials testing with ultrasonics, 2:45533 
REACTOR COMPONENTS/WELDING 
What it takes to make nuclear components, 2:45877 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
nuclear reactor. 
REACTOR CONTROL SYSTEMS/DESIGN 
Synthesis of digital control systems for nuclear reactors--2. 
Synthesis of closed-loop control system, 2:45554 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
Control algorithms in a coarse-mesh rebalance framework, 2:45557 
REACTOR CONTROL SYSTEMS/NONLINEAR PROBLEMS 
Stability of a “peated reactor with multiple transport lags and 
nonlinear characteristics of controller, 2:45555 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/FLOWMETERS 
Factors that affect the calibration of turbines in single-phase flow, 
2:45529 (TREE-NUREG- 1082) 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 
Chemical Engineering Division sodium technology annual report, 
July 1975-June 1976 (LMFBR), 2:45442 (ANL-76-105) 
Effect of flow rate on fission-product deposition from high- 
temperature gas streams (HTGR), 2:45426 
Transport and deposition of metals in sodium-stainless steel 
systems--6. diffusion of deposited radioisotopes into stainless 
steel (LMFBR), 2:45459 
REACTOR COOLING SYSTEMS/WELDED JOINTS 
What it takes to make nuclear components, 2:45877 
REACTOR CORE DISRUPTION/FUEL-CLADDING 
INTERACTIONS 
Transient freezing of a flowing ceramic fuel in a steel channel 
(LMFBR), 2:45596 
REACTOR CORE DISRUPTION/NEUTRON FLUX 
Iterative diffusion theory method for the incorporation of 
transport effects in fast reactor safety neutronics (LMFBR), 
2:45588 
REACTOR CORES/DESIGN 
Reactor (Patent), 2:45538 
REACTOR CORES/ENGINEERING 
Core engineering sixty-first quarterly report, November- 
December 1976 and January 1977 (LMFBR; FFTF), 2:45444 
(GEFR-10028-61) 
REACTOR CORES/FLOWMETERS 
Method and device for measuring fluid flow (Patent), 2:45540 
REACTOR CORES/POWER DENSITY 
Synthesis program solution of flattest power density of a finite 
cylindrical nuclear reactor (PWR), 2:45412 
REACTOR CORES/SUPPORTS 
Nuclear reactor core support incorporating also a cooling fluid 
flow system (Patent), 2:45532 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Computerized method for flow-induced random vibration analysis 
of nuclear reactor internals (PWR), 2:45411 
REACTOR KINETICS 
Stability analysis of spatially dependent nonlinear reactor systems 
using a semigroup approach, 2:45520 
Tendencies in evaluating parameters of criticality and breeding 
ratios for a future large breeder reactor, 2:45448 (ANL-Trans- 


1087) 
REACTOR KINETICS/CALCULATION METHODS 
Convergence and error estimate of perturbation method in reactor 
calculations, 2:45513 
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REACTOR KINETICS/DOPPLER EFFECT 
Nuclear doppler effect in UO2 and ThO: in fast and intermediate 
neutron spectra measured by the direct flux depression in a 
neutron beam experiment, 2:45508 
REACTOR KINETICS/FINITE DIFFERENCE METHOD 
Coarse-mesh correction of the finite difference method for neutron 
diffusion calculations (LMFBR), 2:45461 
REACTOR KINETICS/HETEROGENEOUS EFFECTS 
Analysis of plate lattice heterogeneity effects of fast reactor with 
coarse group constants, 2:45510 
REACTOR KINETICS/MATHEMATICAL MODELS 
Nonlinear dynamics of a pressurized water reactor core, 2:45419 
REACTOR KINETICS/NEUTRON DIFFUSION EQUATION 
Coarse-mesh correction of the finite difference method for neutron 
diffusion calculations (LMFBR), 2:45461 
REACTOR KINETICS/NEUTRON FLUX 
Generalized exact spatially dependent neutron slowing down 
distribution near source lethargy, 2:45524 
REACTOR KINETICS/NEUTRON SLOWING-DOWN 
THEORY 
Synthesis of an elementary function for the spatially 
neutron slowing down distribution in hydrogen, 2:45519 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
— of the convergence of the integral transform method, 
2:4552 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Nuclear data assessment based on the analysis of benchmark 
criticals, 2:45509 
REACTOR KINETICS/PULSED NEUTRON TECHNIQUES 
Two-dimensional calculation of a pulse propagation experiment, 
2:45518 
REACTOR KINETICS/REACTOR NOISE 
Analysis of reactor noise. Background, methods, and targets, 


2:45507 
REACTOR KINETICS/RESPONSE MATRIX METHOD 
Improved response matrix method and its verification by one- 
dimensional analysis on fast reactors, 2:45512 
REACTOR KINETICS EQUATIONS/MULTIGROUP THEORY 
Method of characteristics and other improvements in solution 
methods for the transport equation, 2:45521 
REACTOR KINETICS EQUATIONS/NEUTRON SLOWING- 
DOWN THEORY 
Exact solutions of the neutron slowing down equation. 2:45514 
REACTOR KINETICS EQUATIONS/NEUTRON TRANSPORT 
THEORY 
Discrete a formulation of neutron transport theory applied 
to solving the discrete ordinates equations, 2:45515 
= rebalancing technique for integral transport problems, 
45517 
Method of characteristics and other improvements in solution 
methods for the transport equation, 2:45521 
Perturbation theory and importance functions in integral transport 
formulations, 2:45516 
REACTOR KINETICS EQUATIONS/NUMERICAL 
SOLUTION 
Comparison of integration methods for the solution of nonlinear 
reactor dynamics problems through the use of finite elements, 
2:45504 (AD-A-035862) 
REACTOR LATTICES/HETEROGENEOUS EFFECTS 
Analysis of plate lattice heterogeneity effects of fast reactor with 
coarse group constants, 2:45510 
REACTOR LICENSING 
Staff discussion of twelve additional technical issues raised by 
responses to November 3, 1976 memorandum from Director, 
NRR to NRR staff, 2:45493 (PB-261913) 
REACTOR LICENSING/LEGAL ASPECTS 
Extent and significance of the impact on reactor licensing of 
recent court decisions. Hearing before the Joint Committee on 
Atomic Energy, Congress of the United States, Ninety-Fourth 
Congress, Second Session, August 27, 1976, 2:45494 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Recommendation of the Reactor Safety Commission (RSK) on its 
116th session on September 15th, 1976. Recommendations 
concerning design criteria and demands to be made on the 
material and its processing for steel] containments for LWR 
reactors (German Federal Republic), 2:45408 
REACTOR MATERIALS/COMPARATIVE EVALUATIONS 
Gas-cooled fast breeder reactor designs with advanced fuel and 
cladding, 2:45470 
REACTOR MATERIALS/CORROSION 
Materials considerations for UF¢ gas-core reactor. Interim 
for preliminary design study, 2:45563 (LA-6776-MS) 
REACTOR MATERIALS/MECHANICAL TESTS 
Inelastic behavior and strain tolerances of SS 304 and 316 
for LMFBR and FFTF, 2:45447 (WARD-HT- 
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REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Precision rectifier detectors for ac resistance bridge measurements 
with application to temperature control systems for irradiation 
riments, 2:45923 (ORNL/TM-5715) 
REACTOR MATERIALS/TEST FACILITIES 
tre. Tiption se! operating experi 
(LMFBR), :45462 
REACTOR NOISE 
—— reactor noise. Background, methods, and targets, 
REACTOR PROTECTION SYSTEMS 
Modern methods of early detection of failures in nuclear power 
plants, 2:45534 
REACTOR PROTECTION SYSTEMS/FAILURES 
ATWS: a reappraisal, part II, evaluation of societal risks due to 
reactor protection systems failure. Vol. 3. Pwr risk analysis. 
Phase report, 2:45581 (PB-260625) 
REACTOR PROTECTION SYSTEMS/PERFORMANCE 
Safety features of the gas-cooled fast breeder reactor, 2:45468 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Safety features of the gas-cooled fast breeder reactor, 2:45468 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
GCFR depressurization transients without scram, 
Analysis of thrust and jet impingement forces wy | the JIP 
or oa program (PWR and BWR), 2:45573 (GAI-TR- 


Breeder reactors or how surely take profit from world uranium 
resources, 2:45585 
Fluid history a methods for reactor safeguards 
problems using MNODE computer program (PWR and BWR), 
2:45572 (GAI-TR-103NP) 
Safety considerations for large GCFRs (German Federal 
Republic), 2:45597 
Safety features of the gas-cooled fast breeder reactor, 2:45468 
Staff discussion of twelve additional technical issues raised by 
responses to November 3, 1976 memorandum from Director, 
NRR to NRR staff, 2:45493 (PB-261913) 
REACTOR SAFETY/BIBLIOGRAPHIES 
LMFBR safety. 4. Review of current issues and oy hy of 
literature (1974-1975), 2:45578 (ORNL/NUREG/NSIC- 132) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Physics of reactor safety. Quarterly report, October-December 
1976 (LMFBR), 2:45569 (ANL-77-22) 
— distributed in 1976 under the NRC Light-Water Reactor 
fety Technical Exchange. Volume II, 2:45579 (ORNL/ 
NUREG/NSIC-134) 
REACTOR SITES/SOILS 
In situ impulse test: an experimental and analytical evaluation of 
data interpretation procedures, 2:45562 (PB-257154) 
REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY/MATHEMATICAL MODELS 
Stability analysis of spatially oe nonlinear reactor systems 
using a semigroup approach, 2:4552 
REACTOR VESSEL$/CLOSURES 
Rotating plug system on a nuclear reactor vessel (LMFBR; 
Patent), 2:45456 
REACTOR VESSELS/PIPE FITTINGS 
Nuclear reactor overflow line (Patent; LMFBR), 2:45463 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 
REACTORS/CALANDRIAS 
Calandria vessels for nuclear reactors (Patent), 2:45536 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECOMBINERS/DESIGN 
et ae of dissociated hydrogen and oxygen (Patent), 
2:45 


RECOVERY (BIOLOGICAL) 
See BIOLOGICAL RECOVERY 
RECREATIONAL AREAS/WATER QUALITY 
Lake Jackson watershed study: description of sites, methodology 
and scope of research (Impact of urbanization on water quality 
and geochemistry of watershed of recreational lake in north 
Florida), 2:46336 \CONF-770209-4) 
RECYCLING (FUEL) 
See REPROCESSING 
RED DWARF STARS/STAR MODELS 
Cosmic objects and elementary particles, 2:46734 
RED SHIFT 
See DOPPLER EFFECT 


REFINING/AIR POLLUTION 


REFINING/AIR POLLUTION 
ig in oil refining techniques. Pollution control techniques, 


REFINING/WATER POLLUTION 
Problems in oil refining techniques. Pollution control techniques, 


2:44995 
REFRACTORIES/CORROSION 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 
REFRACTORIES/EROSION 
Effect of hydrothermal environments on the erosion of castable 
refractories (15 refs), 2:44735 
REFRACTORIES/MATERIALS TESTING 
Effect of hydrothermal environments on the erosion of castable 
refractories (15 refs), 2:44735 
REFRACTORIES/WEAR 
Effect of hydrothermal environments on the erosion of castable 
refractories (15 refs), 2:44735 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 


FUSE 
See SOLID WASTES 
REGOLITH 
See OVERBURDEN 
REGULATIONS 
See also POLLUTION REGULATIONS 
TRANSPORT REGULATIONS 
REGULATIONS/EVALUATION 
Report of the Presidential Task Force on reform of Federal 
nergy Administration regulations. Volume 2. Table of 
contents. Appendices, 2: 45700 (PB-262182) 
REINDEER 
See DEER 
RELATIVISTIC PLASMA/WAVE PROPAGATION 
Characteristics of TE modes in a plane-parallel waveguide filled 
with warm moving plasma magnetized along a transverse 
direction, 2:46975 
Electromagnetic surface waves at the interface of a relativistic 
electron beam with vacuum, 2:46974 
RELATIVITY THEORY 
See also GENERAL RELATIVITY THEORY 
RELATIVITY THEORY/FOUR-DIMENSIONAL 
CALCULATIONS 
and various four-dimensional symmetries, 
2:4691 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/COST BENEFIT ANALYSIS 
Reprocessing: how necessary is it for the near term, 2:45140 
REPROCESSING/PUBLIC RELATIONS 
ses a of fuel reprocessing and radioactive waste disposal, 
451 
REPRODUCTION 
Reproductive tract fluid proteins and their hormonal control, 
2:46379 (UCLA-12-1082) 
RESEARCH PROGRAMS/BUDGETS 
An analysis of federal R and D funding by function, fiscal years 
1969-1977. Final report, 1969-1977, 2:45667 (PB-263543) 
RESEARCH PROGRAMS/EVALUATION 
Public role in energy research and development (Assessment of 
effectiveness and funding policy), 2:4566! 
RESEARCH PROGRAMS/FINANCING 
Public role in energy research and development (Assessment of 
effectiveness and funding policy), 2:45668 
RESEARCH PROGRAMS/RESEARCH PROGRAMS 
An analysis of federal R and D funding by function, fiscal y: 
1969-1977. Final report, 1969-1977, 2:45667 (PB.263543) 
RESERVOIR ROCK/COMPUTER CALCULATIONS 
Pool description and performance —- leads to understanding 
Golden Spike's miscible flood, 2 7 
RESERVOIR ROCK /CONFIGURATION 
Predicting reservoir-rock geometry and continuity in 
Pennsylvanian reservoirs, Elk City field, Oklahoma, 2:44948 
RESERVOIR ROCK/DAMAGE 
Formation permeability damage of mica alteration and carbonate 
dissolution, 2:44917 
RESERVOIR ROCK/DEPOSITION 
Predicting reservoir-rock geometry and continuity in 
Pennsylvanian reservoirs, Elk City field, Oklahoma, 2:44948 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
An exploratory study of possible energy savings as a result of 
eon practices. Completion report, 2:45780 (PB- 


RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume I. 
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Ol we of key determinants: historic patterns, 2:45648 
P-2191 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume II. 
A summary and assessment of recent trend studies, 2:45649 (NP- 
21917) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
III. A summary of some important trend forecasting techniques, 
2:45650 (NP-21918) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume 
IV. Methodology and research needs, 2:45651 (NP-21919) 
Assessment of socioeconomic and demographic determinants of 
electrical energy and gas consumption in California. Volume V. 
Highlights from interviews, 2:45652 (NP-21920) 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Consensus forecast of U.S. energy supply and demand to the year 
2000, 2:45690 (ORNL/TM-5369) 
Residential energy demand analysis: data and methodology 
(BESOM), 2:45682 (BNL-21920) 
RESIDUAL FUELS/COKING 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, September-November 1976 (Coal-petroleum 
resid slurries), 2:44751 (FE-1800-9) 
RESIDUAL FUELS/POUR POINT 
Low pour waxy residual fuel oils (Patent), 2:45011 
RESIDUAL FUELS/REFINING 
Method for upgrading black oils (Patent), 2:45062 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/DEHYDRATION 
Dehydration and separation of the main fraction from gasoline 
pyrolysis resin in an industrial plant, 2:44971 
ISTIVITY LOGGING/EQUIPMENT 
Radio frequency resistivity and dielectric constant well logging 
shift measurement (Patent), 2:44922 


See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
Polar energy resources potential. Report prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
a Research Service, Library of Congress, 


RESOURCES/DEMAND FACTORS 
Demand for nonfuel minerals and materials by the United States 
energy industry, 1975-90, 2:45661 
Supply of nonfuel minerals and materials for the united states 
energy industry, 1975-90, 2:45662 
RESOURCES/ECONOMICS 
Economics of resource use, 2:45655 
RESOURCES/ENERGY ACCOUNTING 
Energy analysis in modelling, 2:45640 
RESOURCES/EXPLOITATION 
Economic factors in the optimal depletion of resources, 2:45660 
(PB-262706) 
RESOURCES/MANAGEMENT 
Federal Government energy organization (Suggested 
alternatives), 2:45705 
RESOURCES/RESEARCH PROGRAMS 
An analysis of federal R and D funding by function, fiscal years 
1969-1977. Final report, 1969-1977, 2:45667 (PB-263543) 
RESOURCES/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
RESPIRATION/MEASURING METHODS 
Theoretical analysis of the measurement of lung tissue volume by 
rebreathing and its application to the measurement of 
rebreathing dead space (In man), 2:46523 (UR-3490-1136) 
RESPIRATORY SYSTEM 
See also BRONCHI 
LUNGS 


TRACHEA 
RESPIRATORY SYSTEM/ANATOMY 
Theoretical analysis of the measurement of lung tissue volume by 
rebreathing and its application to the measurement of 
rebreathing dead space (In man), 2:46523 (UR-3490-1136) 
RESPIRATORY SYSTEM/CARCINOMAS 
Precursor lesions of bronchogenic carcinoma, 2:46520 
RESPIRATORY SYSTEM/PHYSIOLOGY 
Effects of histamine, hypoxia, and pulmonary edema on 
pulmonary tissue volume in dogs, 2:46524 (UR-3490-1137) 
Theoretical analysis of the measurement of lung tissue volume by 
rebreathing and its application to the measurement of 
rebreai dead space (In man), 2:46523 (UR-3490-1136) 
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RESPIRATORY SYSTEM DISEASES 
a — by physicochemical NOXAE (Health hazards; man), 


Collagen and prolyl hydroxylase levels in lungs of beagles exposed 
air pollutants, 2:46670 
tional fluoride exposure (Review), 2:46251 
RESPII TORY SYSTEM DISEASES/DIAGNOSIS 
Clinical nuclear medicine (Scintiscanning for diagnosis of lung 
diseases), 2:46495 (UCLA-12-1082) 
RESPIRATORY SYSTEM DISEASES/PATHOLOGY 
Precursor lesions of bronchogenic carcinoma, 2:46520 
RESPIRATORY SYSTEM DISEASES/RADIOINDUCTION 
Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
RHENIUM COMPLEXES/BINDING ENERGY 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
RHENIUM COMPLEXES/CONFIGURATION INTERACTION 
Use of oxygen Is binding energies and ana Pie c-O 
stretching frequencies to measure back-bonding in 
metal-carbonyl complexes, 2:46007 
RHEUMATIC DISEAS: EASES 
Commons fluoride exposure (Review), 2:46251 
RHR SYSTEMS 


(Residual heat removal.) 
RHR SYSTEMS/PERFORMANCE 

Safety features of the gas-cooled fast breeder reactor, 2:45468 
RHR SYSTEMS/RELIABILITY 

Safety features of the gas-cooled fast breeder reactor, 2:45468 
RIBONUCLEIC ACID 

See RNA 

RICE/QUANTITATIVE CHEMICAL ANALYSIS 

Zinc, cot cadmium, and chromium in polished and unpolished 


See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RITAC DOSEMETERS 
(Radiation induced thermally acitvated current.) 
Radioconductivity of insulators: their potential for ionographic 
imaging, 2:46169 (COO-1105-233) 
RITAC DOSEMETERS/REVIEWS 
Solid state radiation dosimetry, 2:46176 (COO-1105-238) 
RITAC DOSEMETERS/SENSITIVITY 
Fast os235) sensitivity of polymer dosemeters, 2:46175 (COO- 
1105- 


See also CLINCH RIVER 
COLUMBIA RIVER 
STREAMS 
SUSQUEHANNA RIVER 
RIVERS/CONTAMINATION 
Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report, 1976 (*H, '*7Cs, ®Sr), 2:46256 (DPSPU- 
77-30-1) 
RIVERS/RADIATION MONITORING 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (°H, ICs. Sr), 2:46256 (DPSPU- 


RIVETS 
See FASTENERS 
A 


(Ribonucleic acid.) 
See also MESSENGER-RNA 

Measurements of half-life of rat cardiac myosin heavy chain with 
——-* used as precursor pool (*H tracer technique), 


2:46481 
RNA/BIOCHEMICAL REACTION KINETICS 
RNA-dependent DNA polymerase of avian sarcoma virus B77. II. 
Comparison of the catalytic properties of the a, B2, and aB 
enzyme forms, 2:46415 
Transcription of circular, single-stranded DNA by maize RNA 
polymerase II, 2:46392 
h RNA does phage RNA 
ndermethylated transfer not - 
directed in vitro a synthesis, 2:463 
RNA/BIOSYNTH 
Effect of 2 MHz ultrasound on DNA, RNA, and protein synthesis 
in Pisum sativum root meristem cells, 2:46383 
ROADS/ENVIRONMENTAL EFFECTS 
ANL/HIWAY: an “on evaluation model for roadways, 
2:46210 (ANL-76- 


SALINITY/BIOLOGICAL EFFECTS 


Highway as a source of water pollution: an appraisal with the 
heavy metal lead, 2:46322 
ROCK SPRINGS SITES 
Fracturing oil shale with explosives for in situ recovery, 2:45040 
ROCKETS/REVIEWS 
— gem rocket program: a review, 2:46044 (SAND- 
1 


See also METAMORPHIC ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/FRACTURES 

Preliminary analysis of the potential for thermally-induced rock 
fracture around high-level waste containers, 2:45182 (ORNL/ 
Sub-4269/20) 

ROCKS/HYDRAULIC FRACTURING 

Stress state determinations in West Virginia and Kentucky, 
Hazard site (ERTS/LANDSAT imagery of Hazard area of 
Kentucky), 2:46705 (TID-27603) 

Stress state determinations in West Virginia and Kentucky, 
Pricetown site (ERTS/LANDSAT imagery of Princetown area 
of West Virginia), 2:46706 (TID-27604) 

Stress state determinations in West Virginia and Kentucky, Baden 
site (ERTS/LANDSAT imagery of Baden area of West 
Virginia), 2:46707 (TID-27605) 

DENTS 


See also RATS 
RODENTS/BIOLOGICAL EVOLUTION 
Satellite DNA and cytogenetic evolution: molecular and 
implications for man (Kangaroo rats), 2:46438 (UCRL-79120) 
RODENTS/GENOME MUTATIONS 
Satellite DNA and cytogenetic evolution: molecular 
implications for man (Kangaroo rats), 2:46438 (UCR RL791 79120) 
RODS/STRESSES 
Stress analysis of crack problems with a three-dimensional, time- 
dependent computer program, 2:46901 
ROOFS/SUPPORTS 
Roof control is more than just protection at the mine face, 2:44866 
ROTARY DRILLING 
See also WELL DRILLING 
Review of reverse circulation big hole drilling methods, 2:44869 
ROTORS 


See also DARRIEUS ROTORS 
ROTORS/MECHANICAL VIBRATIONS 
Dynamic behavior of large pump-turbine rotors, 2:45604 
RPL DOSEMETERS/REVIEWS 
Solid state radiation dosimetry, 2:46176 (COO-1105-238) 
RUBIDIUM 81/SCINTISCANNING 
Quantification of ischemic and infarcted myocardium. Annual 
scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 
RUBIDIUM ISOTOPES/BETA DECAY 
Delayed-neutron emission probabilities of separated isotopes of Br, 
Rb, I, and Cs, 2:46856 
RUBIDIUM ISOTOPES/DELAYED NEUTRONS 
Average neutron energies from separated delayed-neutron 
precursors, 2:46855 
Delayed-neutron emission probabilities of separated isotopes of Br, 
Rb, I, and Cs, 2:46856 
'UMEN 


See STOMACH 


SACCHAROMYCES CEREVISIAE/MUTATIONS 
Nonsense suppressors of Saccharomyces cerevisiae can be 
enerated by mutation of the tyrosine tRNA anticodon, 2:46446 
UARDS 
See also PHYSICAL DEVICES 
SAFEGUARDS/ALARM SYSTEM: 
Gamma-ray perimeter alarm rm ste, 2:45196 
SAFEGUARDS/RESEARCH PROGRAMS 
Physical protection of nuclear facilities quarterly report, 
October-December 1976, 2:45195 (SA 77-0487) 


(NUCLEAR) 

See RADIATION PROTECTION 
SAFETY RODS 

See SCRAM RODS 
SALINITY/BIOLOGICAL EFFECTS 

Effects of water-body characteristics other than i, and 
salinity on respiration in Euphausia pacifica, 2:46597 
ival, osmoregulatory ability, and respiration of Idotea 
Isopoda) from Lake Veere in different 
and temperatures, 2:46602 
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SALMON/REPRODUCTION 


SALMON/REPRODUCTION 

Production of juvenile chinook salmon, Oncorhynchus 

tshawytscha, in a heated model stream, 2:46603 
SALMON/TEMPERATURE EFFECTS 

Production of juvenile chinook salmon, Oncorhynchus 

tshawytscha, in a heated model stream, 2:46603 
SALT DEPOSITS/DISSOLUTION 

Salt dissolution in oil and gas test holes in central Kansas. Part III. 
Salt dissolution oil and gas test holes in the Chase-Silica Oilfield, 
Barton and Rice Counties, central Kansas, 2:45162 (ORNL/ 
Sub-75/38283/3) 

Salt dissolution in oil and gas test holes in central Kansas. Part I. 
Salt beds in the subsurface in Russell, Lincoln, Ellsworth, 
Barton, and Rice Counties, central Kansas, 2:45178 (ORNL/ 
Sub-75/38283/1) 

SALT DEPOSITS/MECHANICAL PROPERTIES 

Design aspects of the Alpha Repository: III. Uniaxial quasi-static 
and creep properties of the site rock. Technical memorandum 
report RSI-0029, 2:45180 (ORNL/Sub-4269/10) 

SALT DEPOSITS/PRESSURE MEASUREMENT 

Problem of control of the petroleum product/brine interface in 
— reservoirs constructed in rock-salt deposits, 
2:4491 


SALT DEPOSITS/ROCK DRILLING 
Design aspects of the Alpha Repository: VI. Selection and cost 
large hole drilling equipment, 2:45181 (ORNL/Sub- 
4269/1 
SALT DEPOSITS/SOLUTION MINING 
Structural analysis of salt cavities formed by solution mining: I. 
Method of analysis and preliminary results for spherical cavities, 
2:46703 (ORNL/Sub-4269/19) 
SAMARIUM/PHOTOIONIZATION 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 (UCID-15644-76-4) 
SAMARIUM ALLOYS/HYDRIDATION 
Investigations of intermetallic alloy hydridng mechanism. First 
annual progress report, 2:45917 (ORO-5246-1) 
SAMARIUM COMPOUNDS/ELECTRONIC STRUCTURE 
Magnetic excitations in mixed valent materials, 2:45946 (BNL- 
22138) 
SAMARIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermochemistry of gaseous compounds of metals. Annual 
summary report, 5 Dec 1975-4 Dec 1976, 2:45983 (AD-A- 
035704) 
SAMARIUM SULFIDES/ELECTRONIC STRUCTURE 
Magnetic excitations in mixed valent materials, 2:45946 (BNL- 
22138) 
SAMARIUM TELLURIDES/ELECTRONIC STRUCTURE 
“ie excitations in mixed valent materials, 2:45946 (BNL- 
22138 
SAN ANTONIO BAY/SEDIMENTS 
Heavy metal concentrations in organisms from an actively 
dredged Texas Bay, 2:46610 
SANDIA LABORATORIES/RESEARCH PROGRAMS 
Sandia technology, 2:47022 (SAND-76-0264) 
SANDSTONES/LIQUID FLOW 
A study of non-isothermal single and two-phase flow through 
consolidated sandstones, 2:46704 (PB-262752) 
SANDSTONES/SORPTIVE PROPERTIES 
Adsorption of sodium alkyl ary] sulfonates on sandstone (Berea 
and Benton Tar Springs sandstones), 2:44940 
SAPPHIRE/SPUTTERING 
Aluminum oxide sputtering: a new approach to understanding the 
sputtering process for binary targets (15- and 40 kV Ar*, 15-kV 
H* ), 2:46769 
SAVANNAH RIVER PLANT/CONTAMINATION 
Environmental monitoring in the vicinity of the Savannah River 
Annual report, 1976 (3H, '°7Cs, 2:46256 (DPSPU- 
1 
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SAVANNAH RIVER PLANT/RADIATION MONITORING 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (°H, '°7Cs, Sr), 2:46256 (DPSPU- 
-30-1 
SCALAR FIELDS/KLEIN-GORDON EQUATION 
Oscillating particle-like solutions of the nonlinear Klein-Gordon 
equation, 2:46843 
SCALAR FIELDS/SOLITONS 
Path integral quantization of solitons, 2:46841 (COO-2220-100) 
SCALAR FIELDS/SYMMETRY BREAKING 
— —_— periodic solutions of the Higgs scalar equation, 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Retrofitting university buildings for energy conservation, 2:45794 
SCHOOL BUILDINGS/RETROFITTIN 
Retrofitting university buildings for energy conservation, 2:45794 
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SCHOTTKY BARRIER DIODES/PHYSICAL RADIATION 
EFFECTS 


Interface states in schottky barrier diodes. Final report 28 Jun 

1974-31 Dec 1975, 2:46182 (AD-A-035720) 
SCINTIGRAPHY 
See SCINTISCANNING 
ANNING 

Basic nuclear medicine, 2:46496 (UCLA-12-1082) 

Clinical nuclear medicine (Scintiscanning for diagnosis of lung 
diseases), 2:46495 (UCLA-12-1082) 

Clinical studies short-lived isotopes (/sup 99m/Tc, '*51), 2:46499 
(UCLA-12-1082) 

Complementary role of computerized axial transmission 
tomography and radionuclide imaging of the brain, 2:46505 

Computerized cranial tomography and radionuclide imaging in the 
detection of intracranial mass lesions, 2:46506 

Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute (1751, '*"I, /sup 99m/Tc tracer 
techniques), 2:46559 

Nuclide imaging and computed tomography in cerebral vascular 
disease, 2:46507 

Radionuclide assessment of LeVeen shunt patency (/sup 99m/Tc 
tracer technique), 2:46502 

development ®*Cu), 2:46497 (UCLA- 
12-1082 

— imaging of the myocardium with isotopes, 

i 1 


SCINTISCANNING/COST BENEFIT ANALYSIS 
Clinical efficacy and cost analysis of cranial computed 
tomography and the radionuclide brain scan, 2:46504 
SCRAM RODS/ACTUATORS 
Neutron-absorber release device (Patent), 2:45558 
SCREWS 


See FASTENERS 
SCRUBBERS/DESIGN 
Benzene hydrocarbon recovery in a scrubber with plane-parallel 
packing (13 refs.), 2:44763 
SCYLLAC DEVICES/STABILIZATION 
Plasma position detector using a segmented photodiode, 2:46945 
SEA BED/X-RAY FLUORESCENCE ANALYSIS 
SAP3: a computer program for x-ray fluorescence data reduction 
for environmental samples, 2:45966 (BNWL-2193) 
SEALED SOURCES/FABRICATION 
Pilot plant facility for the production of tritium radioluminous 
sources. Final report, 2:45204 (AD-A-033443) 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/NITROGEN CYCLE 
Marine microbiology. Final report, 2:46721 (COO-3565-08) 
SEAWATER/CHEMICAL COMPOSITION 
Trace metal associations in sub-arctic fjord environments. 
Progress report, April 1975-March 1976 (Alaska), 2:46309 
(RLO-2229-T 1-34) 
SEAWATER/RADIOCOLLOIDS 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium and curium in soil-aquatic environments. 
Annual report, August 1, 1975-July 31, 1976, 2:46293 (RLO- 
2221-T-12-2) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BEAMS/MATHEMATICAL MODELS 
Secondary yield enhancement from current-carrying target, 
2:46135 (BNL-22551) 
SECONDARY COOLANT CIRCUITS 
Safety considerations for large GCFRs (German Federal 
Republic), 2:45597 
SECONDARY COOLANT CIRCUITS/HYDRAULICS 
Hydraulic analysis of piping networks using PIPF computer 
program, 2:45526 (GAI-TR-105NP) 
/ALARM SYSTEMS 


Automatic duress alarm for protection of special nuclear materials, 
2:45193 (SAND-76-0264) 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/PERMEABILITY 
Determination of petrophysical properties by stereological 
techniques, 2:46720 
SEDIMENTARY ROCKS/POROSITY 
Determination of petrophysical properties by stereological 
techniques, 2:46720 
SEDIMENTARY ROCKS/SURFACES 
Determination of petrophysical properties by stereological 
techniques, 2:46720 
SEDIMENTS/DATA COMPILATION 
Outer continental shelf program. First quarterly report, January 1- 
March 31, 1977 (Underwater-acoustic-data-link tests at Elephant 
Butte Lake in New Mexico), 2:46723 (SAND-77-0653) 
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SEDIMENTS/ECOLOGICAL CONCENTRATION 

Mathematical model of nutrient distribution in coastal waters, 
2:46726 (SRO-902-4) 

Studies on the concentrations of iron-55 in South Pacific Ocean 
water and marine organisms and in the Columbia River. 
pee 3 1 April 1975-31 March 1976, 2:46722 (RLO- 

SEDIMENTS/MEASURING INSTRUMENTS 

Outer continental shelf program. First quarterly report, Jan 1- 
March 31, 1977 (Underwater-acoustic-data-link tests at Elephant 
Butte Lake in New Mexico), 2:46723 (SAND-77-0653) 

SEDIMENTS/POLLUTION 
Intertidal trace metal concentrations in some sediments from the 
Humber estuary, 2:46317 
SEDIMENTS/PRECIPITATION 
Sedimentation ponds: a critical review (13 refs), 2:44781 
SEDIMENTS/QUANTITATIVE CHEMICAL ANALYSIS 

Contributions to the analysis of nuclear raw materials. XII. 
Determination of uranium and thorium in sediments of Austrian 
surface waters, 2:45965 

SEDIMENTS/RADIOMETRIC ANALYSIS 

Environmental monitoring for some transuranium elements, 

2:46208 (CONF-770409-5) 
SEEDLINGS/IRRIGATION 

Demonstration test of two irrigation systems for plant 

establishment on coal mine spoils, 2:44805 
SEEDLINGS/PLANT GRO 

Demonstration test of two irrigation systems for plant 
establishment on coal mine spoils, 2:44805 

Effects of mycorrhizae on the survival and io of trees 
— on — spoils (18 refs), 2:44 

SEEDS/GERMINATION 

Lettuce seed germination. Modulation of pregermination protein 
= by gibberellic acid, abscisic acid, and cytokinin, 
2: 

SEISMIC SURVEYS/EVALUATION 

Geothermal exploration: an evaluation of the microseismic 

groundnoise method, 2:45309 (PB-262575) 
SEISMIC WAVES/WAVE PROPAGATION 

Study of the structure of the upper portion of the mantle on the 
basis of data from deep seismic sounding (DSS), 2:46714 
(UCRL-Trans-i 1235) 

SEISMOGRAPHS/CALIBRATION 

Installation of horizontal seismometers in the LLL seismic net and 
their calibration (Measurement of ground motion from 
underground nuclear explosions at Nevada Test Site), 2:46712 
(UCRL-52216) 

SEISMOGRAPHS/DESIGN 

Laser strain seismometer for nuclear yield determinations and 

scientific studies, 2:46202 (SAND-76-0264) 
UM/ABSORPTION SPECTROSCOPY 
Oak Ridge analytical program (For National Uranium Reserves 
Evaluation Program), 2:45088 (CONF-770314-7) 
SELENIUM/BIOLOGICAL EFFECTS 
Selenium and lead: mutual detoxifying effects, 2:46649 
SELENIUM/REMOVAL 

Slurry system for removal of contaminant from synthetic oil 

(Patent; removal of nonmetallic impurities), 2:44757 
SELENIUM/UPTAKE 

Differences in distribution and excretion of selenium and cadmium 
or mercury after their simultaneous administration 
subcutaneously in equimolar doses, 2:46656 

SELENIUM 75/ ‘ANNING 

— imaging of the myocardium with isotopes, 

2: 
SEMICOKE/HARDNESS 

Preparing polished pitch and semicoke sections for examination (3 

refs.), 2:44771 
SEMICOKE/POLISHING 

pitch and semicoke sections for examination (3 

refs.), 2:44 
SEMICOKE/SAMPLE PREPARATION 

Preparing polished pitch and semicoke sections for examination (3 

refs.), 2:44771 
SEMICONDUCTOR DEVICES 

See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/FABRICATION 

New semiconductor development laboratory, 2:46117 (SAND-76- 
0264) 

SEMICONDUCTOR LASERS/POWER 

Measurement of peak optical power from laser diodes, 2:46079 
(BDX-613-1719) 

Solute drag and membrane trans November 
1, 1975-October 31, 1976, 2:46522 (RLO-2226- 

SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 


SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/CHEMICAL ANALYSIS 
Composition and reactivity of ash from sewage sludge, 2:46310 
SEWAGE SLUDGE/DRYING 
A — process for dewatering sludge, 2:45832 (PB- 
SEWAGE SLUDGE/FLUIDIZED-BED COMBUSTION 
Fresh effort to improve fluid bed design, 2:46126 
SEWAGE SLUDGE/RADIOSTERILIZATION 
System for irradiating flowable material (Patent), 2:46056 
SEWAGE SLUDGE/RECYCLING 
Acid solubilization of sewage sludge and ash constituents for 
possible recovery, 2:46124 
SEWAGE SLUDGE/WASTE DISPOSAL 
A aa) process for dewatering sludge, 2:45832 (PB- - 
SEX CHROMOSOMES 
See HETEROCHROMOSOMES 
SEYFERT GALAXIES/SHAPE 
Fine structure in 3C 120 and 3C 84, 2:46750 (N-77-13935) 
SGHWR REACTOR/FUEL PINS 
Sa overheating defects in water reactor fuel pins, 
2:4 
Examination of an instrumented fuel element after dryout tests in 
Winfrith SGHWR, 2:45439 
Improvements in nuclear reactor fuel elements (Patent), 2:45436 
SHALE OIL/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels, 2:45075 
SHALE OIL/CRACKING 
Hydrodenitrogenation of shale oil using two catalysts in series 
reactors (Patent), 2:45063 
Hydrodenitrogenation of shale oil using two catalysts in parallel 
reactors (Patent), 2:45064 
SHALE OIL/DENITRIFICATION 
Hydrodenitrogenation of shale oil using two catalysts in series 
reactors (Patent), 2:45063 
Hydrodenitrogenation of shale oi! using two catalysts in parallel 
reactors (Patent), 2:45064 
SHALE OIL/HYDROGENATION 
Characteristics of synthetic crude from crude shale oil produced 
by in situ combustion retorting, 2:45073 
Production of synthetic crude from crude shale oil produced by in 
situ combustion retorting (Ni-Mo-on-alumina), 2:45061 
SHALE OIL/REFINING 
Method for upgrading black oils (Patent), 2:45062 
SHALES 


See also OIL SHALES 
SPENT SHALES 
Hypothetical prototype sites of repositories for radioactive wastes: 

certain metamorphic rocks and mudstone, 2:45185 (Y/OWI/ 
SUB-3745/5) 

SHEATHS (FUEL) 
See FUEL CANS 

'/METABO) 


LISM 
Urea mets: ual in caribou, cattle and sheep ('*C tracer technique), 


SHELLS/ ACOUSTIC EMISSION TESTING 
Acoustic flaw triangulation on a thin spherical shell: an analytical 
solution, 2:46112 (Y-1806) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/AFTER-HEAT 
Neutronics studies of the gas-carried LizO cooling/breeding fusion 
reactor blanket and shield, 2:46990 (UWFDM-187) 
SHIELDING/DESIGN 
Application of conversational procedure to optimization of multi- 
layer radiation — design, 2:45535 
SHIELDING/NEUTRO IN TRANSPORT 
Application of the ONETRAN and TIMEX codes to shielding 
problems, 2:46888 (LA-UR-77- 923) 
Background cross section approach to generating constants 
for shielding calculations, 2:46887 (LA-UR-77-8 he 
SHIELDING/RADIOACTIVITY 
Neutronics studies of the gas-carried LigO seteasening fusion 
reactor blanket and shield, 2:46990 OWEDI 87) 
SHIELDING/TEST FACILITIES 
Neutron/photon/electren shielding study for a laser-fusion 
facility, 2:47000 (LA-UR-77-910 
SHIELDS/DESIGN 
Shield analysis for intense 2.2-pJ (14-MeV) neutron sources, 
2:46157 (LA-UR-77-883) 
SHIP PROPULSION REACTORS/SUPPORTS 
Mounting arrangement for nuclear reactors 
against collision damage Patent), 45 


See TRANSPORT 
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SHIPPINGPORT REACTOR/REACTOR OPERATION 


SHIPPINGPORT REACTOR/REACTOR OPERATION 
Shippingport Atomic Power Station (PWR). Technical progress 
report, July 26, 1976-January 25, 1977, 2:45410 (WAPD-MRP- 
147) 


See also SUBMARINES 
TANKER SHIPS 
SHIPS/THERMAL POWER PLANTS 
Energy recovery system for ships. Final report, 2:45809 (PB- 
262124) 
SHOCK TUBES 
Simulated nuclear blast testing for aircraft segments, 2:46045 
(SAND-76-0264) 
SHOCK WAVES/MAGNETOHYDRODYNAMICS 
Equatorial propagation of axisymmetric magnetohydrodynamic 
iL 2:46977 


See CLOTHING 
SHRIMP/FEEDING 
Some effects of oil dispersants on the feeding behaviour of the 
brown shrimp, Crangon crangon, 2:46644 
SHRUBS/FOREST LITTER 
Mineral return via the litter of Artemisia tridentata, 2:46536 


See SUDDEN IONOSPHERIC DISTURBANCE 
SILANES/PRODUCTION 

Establishment of the feasibility of a process capable of low cost, 
high volume production of silane, SiHs. Low cost silicon eed 
array project, Task I. Quarterly progress report, October 
1976-December 31, 1976, 2:45247 ERD 1) 

Process feasibility study in support of silicon material Task I. 
Quarterly technical progress report (VI), 2:45248 (ERDA/JPL/ 
954343-77/1 

SILICA/CHEMICAL RADIATION EFFECTS 

Laser Raman spectroscopy in glass (H and D in silica), 2:45934 
(SAND-76-0264) 

SILICA/PHYSICAL RADIATION EFFECTS 

DT fusion neutron irradiation of LLL 316 stainless steel and SLL 
silica samples, 2:45926 (UCID-17428) 

Interaction of pulsed CO>-laser radiation with non-metals, 2:45955 
(AD-A-034410) 

SILICON/ELECTRIC CONDUCTIVITY 

Reversible conductivity changes in discharge-produced 

amorphous Si, 2:45261 
SILICON/PRODUCTION 

Establishment of the feasibility of a process capable of low cost, 
high volume production of silane, SiHy. Low cost silicon solar 
array project, Task I. Quarterly progress report, October 1, 
1976-December 31, 1976, 2:45247 (ERDA/JPL/954334-77/1) 

Process feasibility study in support of silicon material Task I. 
Quarterly technical progress report (VI), 2:45248 (ERDA/JPL/ 
954343-77/1) 

SILICON/PURIFICATION 

Low Cost Silicon Solar Array Project: silicon materials task. 
Development of a process for high capacity arc heater 
production of silicon for solar arrays. Quarterly technical 
report, November-December 1976, 2:45250 (ERDA/JPL/ 
954589-76/2) 

SILICON COMPLEXES/BINDING ENERGY 

Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 

SILICON COMPLEXES/CONFIGURATION INTERACTION 

Use of oxygen Is binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 

SILICON HYDRIDES 
See SILANES 
SILICON SOLAR CELLS/COATINGS 

Silicon schottky photovoltaic diodes for solar energy conversion. 
pe progress report 1 Jul-30 Sep 1976, 2:45253 (PB- 
263172) 

SILICON SOLAR CELLS/ELECTRIC CONDUCTIVITY 

Reversible conductivity changes in discharge-produced 
amorphous Si, 2:45261 

SILICON SOLAR CELLS/FABRICATION 

Low Cost Silicon Solar Array Project: silicon materials task. 
Development of a process for high capacity arc heater 
production of silicon for solar arrays. Quarterly technical 
report, November-December 1976, 2:45250 (ERDA/JPL/ 
954589-76/2) 

Silicon schottky photovoltaic diodes for solar energy conversion. 
cent progress report 1 Jul-30 Sep 1976, 2:45253 (PB- 
263172) 

Silicon solar cell development for concentrator applications, 
2:45255 (SAND-76-0120C 

SILICON SOLAR CELLS/PRODUCTION 
Industrial development of silicon solar cells, 2:45256 (N-77-11528) 
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SILICONES/DIELECTRIC PROPERTIES 
Material and processing comparisons of four conformal coatings. 
Final report, 2:45945 (BDX-613-1496(Rev.)) 
SILICONES/PHYSICAL PROPERTIES 
Material and processing comparisons of four conformal coatings. 
Final report, 2:45945 (BDX-613-1496(Rev.)) 
SILT/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1976 (*H, 
238 Pu, Mound — 
SILVER/BIOLOGICAL A\ ON 
Laboratory model for of heavy metals in 
an aquatic environment, 2:46321 
SILVER/ION COLLISIONS 
Structure of energy spectrum of Na* ions scattered by a 
lycrystalline silver surface, 2:46772 
SILVER-ZINC BATTERIES/COMPARATIVE EVALUATIONS 
Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part I. Conventional 
secondary batteries (300 and 800 Ah), 2:45617 (AD-A-035996) 
SILVER-ZINC BATTERIES/PERFORMANCE TESTING 
Final technical report for BA 494 /U, 2:45616 (AD-A-035722) 
SINGLE CRYSTALS 
See MONOCR YSTALS 
SIRIUS DEVICE/TURBULENT HEATING 
Certain aspects of the production of high-energy ions in a 
turbulent current-carrying plasma, 2:46925 
SITE SELECTION 
Ceil-based land use screening procedure for regional siting 
analysis (Utilizing spatial analysis procedures and computer 
raphics), 2:46298 (ORNL/NUREG/T M-80) 
(REACTOR) 
See REACTOR SITES 
SKELETAL DISEASES 
See also OSTEORADIONECROSIS 
RHEUMATIC DISEASES 
Occupational fluoride exposure (Review), 2:46251 
SKELETON 
See also EXOSKELETON 
SKELETON/RADIONUCLIDE KINETICS 
Effect of dose level on skeletal retention of 7° Pu(IV) in the 
2:46586 


See also EPIDERMIS 
SKIN/INJURIES 
Occupational fluoride exposure (Review), 2:46251 
SKYLIGHTS/COMPARATIVE EVALUATIONS 
Design of skylights, 2:45273 (CONF-7504120-) 
SLAGS/VISCOSITY 
Gas generator research and development BI-GAS Process. 68th 
monthly progress report, April 1977, 2:44726 (FE-1207-30) 
SLEEVES/DEFORMATION 
Experimental consolidation of granulated rock salt with 
application to sleeve buckling. Technical memorandum report 
RSI-0044, 2:45163 (ORNL/Sub-4269/21) 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 
See SLURRIES 
SLUDGES/SOLIDIFICATION 
Electrokinetic consolidation of slimes in an underground mine. 
Report of investigations, 2:46127 (PB-262737) 
SLUDGES/WASTE DISPOSAL 
—— Og sludge from acid mine drainage neutralization (8 refs), 
44 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/CENTRIFUGATION 
Practical aspects of the centrifugal flocculation of coal slurries, 


9 
SLURRY PIPELINES/INSTALLATION 
Economic aspects of application of solids-water transportation for 
coal (6 refs), 2:44888 
SLURRY PIPELINES/OPERATION 
Economic aspects of application of solids-water transportation for 
coal (6 refs), 2:44888 
SMELTING/HEALTH HAZARDS 
Histologic types of bronchogenic carcinoma among members of 
eames and smelting communities, 2:46699 


Development and utility of reactivity scales from smog chamber 
data, 2:45006 (BM-RI-8023) 
SMOKES/DIFFUSION 
Experimental data from coastal diffusion tests (Smoke diffusion 
over coastal waters), 2:46203 (BNL-21998) 
SNAP REACTORS 
(Systems for Nuclear Auxiliary Power. See also specific Snap 
Reactors, e.g. S10 Reactor.) 
SNAP REACTORS/FUEL ELEMENTS 
Liquid metal hydrogen barriers (Patent), 2:45487 


158S 
SHIPS 
SID 
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SNOW/ENVIRONMENTAL EFFECTS 
Impact of reindeer ing on selected areas of winter in 
years, Mackenzie Delta Area, N.W.T., 
a caribou and snow conditions in Southeast Manitoba, 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/PUMPS 
Comparison of cavitation tests on the SNR 300 prototype sodium 
pump, carried out using water at room temperature and liquid 
sodium at 580°C, 2:45449 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SODIUM/BIOLOGICAL EFFECTS 
Sodium: some effects on bluegreen algal growth, 2:46456 
SODIUM/COMBUSTION 
Release of sodium and radioisotopes into air associated with 
sodium combustion, 2:45590 
SODIUM/METALLURGICAL EFFECTS 
Decarburization kinetics of steam generator materials (subtask I), 
2:45894 (GEAP-14029-10) 
ey ry System Mockup Loop (subtask D), 2:45893 (GEAP- 
Mechanical properties of carburized stainless steel in sodium 
(subtask C), 2:45891 (GEAP-14029-10) 
Mechanical properties of decarburized 2-'/,Cr-1Mo steel in 
sodium (subtask A), 2:45895 (GEAP-14029-10) 
SODIUM/NEUTRON TRANSPORT 
Application of the ONETRAN and TIMEX codes to shielding 
problems, 2:46888 (LA-UR-77-923) 
SODIUM/PURIFICATION 
Chemical Engineering Division sodium technology annual report, 
July 1975-June 1976, 2:45442 (ANL-76-105) 
SODIUM/VOID COEFFICIENT 
Numerical study on applicability of Benoist's diffusion coefficient 
to sodium void reactivity analysis, 2:45452 
SODIUM 20/BETA-PLUS DECAY 
Calculation of recoil-order matrix elements for the beta decays of 
20°F and 7°Na (Spectra, 8-y angular correlations600J), 2:46850 
SODIUM CHLORIDES/COMPRESSIBILITY 
Experimental consolidation of granulated rock salt with 
application to sleeve buckling. Technical memorandum report 
RSI-0044, 2:45163 (ORNL/Sub-4269/21) 
SODIUM CHLORIDES/DEPOSITION 
Measurement of water content of porous media under geothermal 
system conditions, 2:45306 (PB-262852) 
SODIUM IONS/COLLISIONS 
Structure of energy spectrum of Na* ions scattered by a 
polycrystalline silver surface, 2:46772 
SODIUM URANATES/MULTI-ELEMENT ANALYSIS 
Contributions to the analysis of nuclear raw materials. XIII. 
Determination of 14 elements in yellow cake samples by atomic 
absorption spectrophotometry, 2:45963 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Development program for solid electrolyte batteries. Final report, 
2:45610 (PB-260719) 


ILS 
See also PERMAFROST 
Some effects on soil microbiota of topsoil storage during surface 
mining (6 references), 2:44828 (CONF-761096-1) 
SOILS/CONTAMINATION 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 '7Cs, 2:46256 (DPSPU- 
-30-1 
Soil factors (Extractability of '*7Pm, 7°*Pu, and from 
contaminated soil), 2:46295 (UCLA-12-1082) 
SOILS/ELECTRICAL SURVEYS 
Resistivity probing of a ‘exponential’ earth with a homogeneous 
overburden, 2:46715 
SOILS/EROSION 
Erosion and sediment control during surface mining in the Eastern 
United States, 2:44815 
Multiple uses of surface mined land in the Southwest (2 refs), 
2:44808 
Planting combinations of trees and on areas affected by 
surface mining in central Pennsylvania (10 refs), 2:44806 
SOILS/MINERALOGY 
Hexafluorosilicic acid reagent modification for quartz isolation, 
2:46276 
SOILS/MOISTURE 
Soil moisture studies based on wells at 32-49 coordinates, 2:45146 
(ARH-1888) 
Soil moisture transport during the 1974-1975 and 1975-1976 water. 
years, 2:46266 (ARH-ST-146) 
SOILS/PARTICLE SIZE 
— of Apollo 17 orange fines by adsorbed water vapor, 
2:4598 


SOLAR ATMOSPHERE/ALFVEN WAVES 


SOILS/RADIATION MONITORING 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (*H, '’Cs, Sr), 2:46256 (DPSPU- 
Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
SOILS/RADIOACTIVITY 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
Natural radionuclides in industrial and rural soils, 2:46296 
SOILS/RADIOMETRIC ANALYSIS 
Environmental monitoring for some transuranium elements, 
2:46208 (CONF-770409-5) 
SOILS/RADIONUCLIDE MIGRATION 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium and curium in soil-aquatic environments. 
Annual report, August 1, 1975-July 31, 1976, 2:46293 (RLO- 
2221-T-12-2) 
Radionuclide content of an exhumed canyon tank and neighboring 
soil, 2:46294 (DP-MS-77-20) 
SOILS/SAMPLING 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
SOILS/TESTING 
In situ impulse test: an experimental and analytical evaluation of 
data interpretation procedures, 2:45562 (PB-257154) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/TABLES 
Solar-geophysical data number 388. Part II. Comprehensive 
reporis. Data for June 1976-May 1976 and miscellanea, 2:46742 
(PB-264164) 
Solar-geophysical data number 388. Part I. Prompt reports. Data 
for November 1976-October 1976, 2:46741 (PB-264163) 
SOLAR AIR CONDITIONERS 
Buying solar (Manual of guidelines for consumer), 2:45276 (PB- 
2621 


62134) 
SOLAR AIR CONDITIONERS/COMMERCIALIZATION 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
SOLAR AIR CONDITIONERS/CONTROL 
Adaptive control for energy conservation, August 1, 1976- 
February 15, 1977, 2:45275 (LA-6753-SR) 
SOLAR AIR CONDITIONERS/MATHEMATICAL MODELS 
TRNSYS: a transient simulation program, 2:45279 
University of Pennsylvania solar heating/solar system program, 
2:45280 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Relationship between heat source temperature, heat sink 
temperature, and coefficient of performance for solar-powered 
absorption air conditioners, 2:45288 
Solar absorption air conditioning performance in central Ohio, 
2:45285 
SOLAR AIR CONDITIONERS/RETROFITTING 
Solar energy retrofit for existing buildings, 2:45286 
SOLAR AIR CONDITIONERS/REVIEWS 
Absorption cycles for air-cooled solar air conditioning, 2:45290 
SOLAR AIR CONDITIONERS/TECHNOLOGY ASSESSMENT 
Commercially available absorption units on solar-powered cooling 
systems, 2:45287 
SOLAR AIR CONDITIONERS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Modeling of a heat-pipe operated thermal storage device, 2:45301 
SOLAR AIR CONDITIONERS/WORKING FLUIDS 
Selecting refrigerant-absorbent fluid systems for solar energy 
utilization (LiBr-LiSCN-H2O combination), 2:45291 
Solar-operated absorption water chiller: a comparison of aqueous 
bromide and aqua ammonia cycles, 2:45289 
SOLAR AIR CONDITIONING 
ASHEW monograph on applications of solar energy for heating 
and cooling buildings, 2:45283 
SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 
Design application using solar energy to control the environment 
in a major office building, 2:45284 
SOLAR ATMOSPHERE/ALFVEN WAVES 
Generation of sound by Alfven waves with random phases in the 
solar atmosphere, 2:46747 


SOLAR ATMOSPHERE/SOUND WAVES 


SOLAR ATMOSPHERE/SOUND WAVES 
Generation of sound by Alfven waves with random phases in the 
solar atmosphere, 2:46747 
SOLAR CELL ARRAYS 
Interaction of a solar array with an ion thruster due to the charge- 
exchange plasma. Annual report, 2:45252 (N-77-13842) 
SOLAR CELL ARRAYS/COVERINGS 
Intergral glass encapsulation for solar arrays. Quarterly progress 
report No. 3, 2:45249 (ERDA/JPL/954321-77/ 1) 
SOLAR CELL ARRAYS/DESIGN 
Using the radiation reflected from the earth for increasing the 
power of solar batteries, 2:45257 
SOLAR CELL ARRAYS/ECONOMICS 
Photovoltaic power in less developed countries, 2:45245 (COO- 


4094-1) 
SOLAR CELL ARRAYS/PRODUCTION 
Industrial development of silicon solar cells, 2:45256 = 77-11528) 
SOLAR CELL ARRAYS/SOLAR CONCENTRATO 
Periodically adjustable concentrators adapted to + nap cell panels, 
2:45298 
SOLAR CELLS 
See also GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Standby power for railroad-highway grade crossing w: em 
systems. Final report Jun 1975-Jun 1976, 2:45254 Y PB-263 92) 
SOLAR CELLS/FABRICATION 
Culn&, thin-film homojunction solar cells, 2:45259 
II-VI solid-solution films by spray pyrolysis, 2:45258 
SOLAR CELLS/PERFORMANCE 
CulnS, thin-film homojunction solar cells, 2:45259 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/GEOMETRY 
Geometric catoptrics. Applications to solar energy, 2:45297 
SOLAR COLLECTORS/MATHEMATICAL MODELS 
TRNSYS: a transient simulation program, 2:45279 
SOLAR COLLECTORS/PERFORMANCE 
ae of Pennsylvania solar heating/solar system program, 
2:452 
SOLAR CONCENTRATORS/DESIGN 
Solar collector field subsystem program on the fixed mirror solar 
concentrator. Final report, March 28, 1976-September 30, 1976 
(For Sandia Solar Total Energy System), 2:45294 (GA-A- 
14209(Rev.)) 
SOLAR CONCENTRATORS/SPECIFICATIONS 
a adjustable concentrators adapted to solar cell panels, 
2:452 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 
Interim policy options for commercialization of solar heating and 
cooling systems, 2:45246 (ERDA-77-62) 
SOLAR COOLING SYSTEMS/FINANCIAL INCENTIVES 
Interim policy options for commercialization of solar heating and 
cooling systems, 2:45246 (ERDA-77-62) 
SOLAR COOLING SYSTEMS/LIFE-CYCLE COST 
Predicting the performance of solar energy systems. Final report, 
2:45274 (AD-A-035608) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
Predicting the performance of solar energy systems. Final report, 
2:45274 (AD-A-035608) 
SOLAR CORONA/COOLING 
Thermal instability in post-flare plasmas. Technical report, 2:46739 
(AD-A-035775) 
SOLAR CORONA/ELECTRIC CURRENTS 
Reverse current in solar flares, 2:46738 (AD-A-035617) 
ENERGY 
roposed objectives for a solar energy development program in 
Illinois, 2:45236 (PB-260558) 
Solar radiation considerations in building planning and design, 
2:45265 (CONF-7504120-) 
SOLAR ENERGY/GOVERNMENT POLICIES 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
SOLAR ENERGY/HEARINGS 
Proceedings of the solar energy development hearings conducted 
by the state of Illinois, April 29, 30, 1975, 2:45237 (PB.260608) 
SOLAR ENERGY/INFORMATION 
Energy advisory service. Second quarterly report, September 1, 
1976-November 30, 1976 (New York Tech Energy Hot Line), 
2:45631 (TID-27521) 
SOLAR ENERGY CONVERSION/HYDROGEN PRODUCTION 
Photoelectrolysis with YFeOs electrodes, 2:45244 
SOLAR ENERGY CONVERSION/PHOT 
Photoelectrolysis with YFeOs electrodes, 2:45244 
ermal instability in post- P Technical 2:46739 
(AD-A-035775) 
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SOLAR FLARES/ELECTRIC CURRENTS 
Reverse current in solar flares, 2:46738 (AD-A-035617) 
SOLAR FLARES/TABLES 
Solar-geophysical data number 388. Part II. Comprehensive 
rts. Data for June 1976-May 1976 and miscellanea, 2:46742 
(PB-264164) 
Solar-geophysical data number 388. Part I. Prompt reports. Data 
for November 1976-October 1976, 2:46741 (PB-264163) 
SOLAR FLUX/DAILY VARIATIONS 
Sun, diurnal variation, and complex walls, 2:45302 
SOLAR FLUX/DATA ACQUISITION 
Solar data verification project. Final report, 2:45240 (PB-260598) 
Solar radiation data for building design, 2:45239 (CONF-7504120-) 
SOLAR FLUX/MEASURING INSTRUMENTS 
Solar radiation data for building design, 2:45239 (CONF-7504120-) 
SOLAR FURNACES/HELIOSTATS 
Procedure and apparatus for detection of anguiar variations 
having a high sensitivity. Application to the control of a solar 
furnace heliostat, 2:45292 
SOLAR HEATING SYSTEMS 
Buying solar (Manual of guidelines for consumer), 2:45276 (PB- 
262134) 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
Interim policy options for commercialization of solar heating and 
cooling systems, 2:45246 (ERDA-77-62) 
SOLAR HEATING SYSTEMS/CONTROL 
Adaptive control for energy conservation, August 1, 1976- 
February 15, 1977, 2:45275 (LA-6753-SR) 
SOLAR HEATING SYSTEMS/FINANCIAL INCENTIVES 
Interim policy options for commercialization of solar heating and 
cooling systems, 2:45246 (ERDA-77-62) 
SOLAR HEATING SYSTEMS/LIFE-CYCLE COST 
Predicting the performance of solar energy systems. Final report, 
2:45274 (AD-A-035608) 
SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 
TRNSYS: a transient simulation program, 2:45279 
University of Pennsylvania solar heating/solar system program, 
:45280 


SOLAR HEATING SYSTEMS/PERFORMANCE 
Predicting the performance of solar energy systems. Final report, 
2:45274 (AD-A-035608) 
SOLAR HEATING SYSTEMS/RETROFITTING 
Solar energy retrofit for existing buildings, 2:45286 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Modeling of a heat-pipe operated thermal storage device, 2:45301 
SOLAR KILNS/DESIGN 
Solar industrial process hot water as used to cure concrete blocks. 
Final report, 2:45293 (DSE/1217-1) 
SOLAR KILNS/ECONOMICS 
Solar industrial process hot water as used to cure concrete blocks. 
Final report, 2:45293 (DSE/1217-1) 
SOLAR KILNS/PERFORMANCE 
Solar industrial process hot water as used to cure concrete blocks. 
Final report, 2:45293 (DSE/1217-1) 
SOLAR NEUTRINOS 
Neutrino astrophysics, 2:46727 (N-77-11946) 
SOLAR PONDS/PERFORMANCE 
Nocturnal cooling and solar heating with water ponds and 
movable insulation, 2:45282 
SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/PLANNING 
Three giant mirrors will track the Sun in Texas power unit (5 MW 
plant), 2:45263 
SOLAR PROMINENCES/BALMER LINES 
Stimulated transitions between highly excited levels in an external 
radiation field, and the anomalous Balmer decrement, 2:46733 
SOLAR PROMINENCES/ORIGIN 
Thermal instability in post-flare plasmas. Technical report, 2:46739 
(AD-A-035775) 
SOLAR PROTONS/FLUX DENSITY 
Relation between the number of solar cosmic-ray particles 
— and those escaping into the interplanetary medium, 
SOLAR RADIATION/CHEMICAL REACTION KINETICS 
Photodissociation rate calculations (Multiple scattering effects), 
2:46743 (UCRL-78911) 
SOLAR RADIATION/FLUX DENSITY 


SOLAR RADIATION/LEGAL ASPECTS 
Access to sunlight, 2:45235 (CONF-7504120-) 
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SOLAR RADIATION/RADIATION FLUX 
Photodissociation rate calculations (Multiple scattering effects), 
2:46743 (UCRL-78911) 
SOLAR RADIO BURSTS 
Radio observations of interplanetary ic field structures out 
of the ecliptic, 2:46761 (N-77-11947) 
SOLAR RADIOWAVE RADIATION/FINE STR 
Fine structure in the spectrum of the S component of solar radio 
emission at 4.5-7 GHz, 2:46745 
SOLAR RADIOWAVE RADIATION/TABLES 
Solar-geophysical data number 388. Part II. Comprehensive 
reports. Data for June 1976-May 1976 and miscellanea, 2:46742 
(PB-264164 
Solar-geophysical data number 388. Part I. ieee Data 
for November 1976-October 1976, 2: 46741 63) 
SOLAR SPACE HEATING 
ASHEW monograph on ee of solar energy for heating 
and cooling buildings, 2:45283 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
Design application using solar energy to control the environment 
in a major office building, 2:45284 
SOLAR SPACE HEATING/PERFORMANCE 
Nocturnal cooling and solar heating with water ponds and 
movable insulation, 2:45282 
SOLAR THERMAL POWER PLANTS/ECONOMICS 
Solar collector field subsystem ees a 7 on the fixed mirror solar 
concentrator. Final report, 8, 1976-September 30, 1976, 
2:45294 (GA-A-14209(Rev.)) 
SOLAR WATER HEATERS/COMMERCIALIZATION 
A Federal procurement plan to accelerate use of solar energy, 
2:45277 (PB-263369) 
SOLAR WATER HEATERS/LIFE-CYCLE COST 
Predicting the performance of solar energy systems. Final report, 
2:45274 (AD-A-035608) 
SOLAR WATER HEATERS/PERFORMANCE 
Predicting the performance of solar energy systems. Final report, 
2:45274 (AD-A-035608) 
SOLAR WATER HEATERS/RETROFITTING 
Solar energy retrofit for existing buildings, 2:45286 
SOLAR WATER PUMPS/ECONOMICS 
Photovoltaic power in less developed countries, 2:45245 (COO- 


1) 
SOLAR WIND/TABLES 

Solar-geophysical data number 388. Part I. Prompt reports. Data 
for November 1976-October 1976, 2:46741 (PB-264163) 

SOLAR WIND/VARIATIONS 
Effects of stream-associated fluctuations upon the radial variation 
of average solar-wind parameters, 2:46740 (N-77-13950) 
SOLAR X-RAY BURSTS/ORIGIN 
Reverse current in solar flares, 2:46738 (AD-A-035617) 
SOLAR X-RAY BURSTS/TABLES 

Solar-geophysical data number 388. Part I. Prompt reports. Data 

for November 1976-October 1976, 2:46741 (PB-264163) 
SOLAR-ASSISTED HEAT PUMPS/LIFE-CYCLE COST 

Investigation of methods to improve heat pump ‘ormance and 
reliability in a northern climate. Final report. Volume I, 2:45749 
(EPRI-EM-319(Vol.1)) 

Investigation of methods to improve heat pump performance and 
posure: de in a northern climate. Final report. Volume III. 

Appendices B, C, D, 2:45751 (EPRI-EM-319(Vol. 2) 
SOLAR-ASSISTED HEAT PUMPS/MATHEMATI 

MODELS 

Computer model for a solar-assisted, closed-liquid-loop heat pump 
system, 2:45281 

SOLAR-ASSISTED HEAT PUMPS/OPERATION 

Heating and cooling system with heat pump and storage (Patent), 

2:45775 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume I, 2:45749 
(EPRI-EM-319(Vol.1)) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate. Final report. Volume III. 
Appendices B, C, D, 2:45751 (EPRI-EM-319(Vol.3)) 

ee of Pennsylvania solar heating/solar system program, 
2:452 

SOLAR-ASSISTED HEAT PUMPS/RELIABILITY 

Investigation of methods to improve heat pump ‘ormance and 
reliability in a northern climate. Final report. Volume I, 2:45749 
(EPRI-EM-319(Vol.1)) 

Investigation of methocs to improve heat poe 
reliability in a northern climate. Final 
Appendices B, C, D, 2:45751 (EPRI- 

SOLID FUELS/IGNITION 

Gasification effects in the heterogeneous i 
fuel by a hot gas, 2:46030 (AD-A-034859) 

— of a reactive material by hot gases, 2:46029 (AD-A- 

58) 


ormance and 
olume III. 
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Ignition of a porous solid fuel by convective heat and mass 
transfer at the fuel surface, 2:46033 
SOLID FUELS/REVIEWS 
Solid and gaseous fuels, 2:44777 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Theoretical investigation of disordered systems. Final report 30 
Apr-30 Sep 75, 2:46897 (AD-A-020131) 
SOLID WASTES 
See also MINERAL WASTES 
SOLID WASTES/FLUIDIZED-BED COMBUSTION 
Fresh effort to improve fluid bed design, 2:46126 
SOLID WASTES/HEAT RECOVERY 
Energy recovery from solid waste: a review of curren 
technology. Final report, 2:45829 (PB-260633) 
SOLID WASTES/RECYCLING 
Mineral recovery from the noncombustible fraction of municipal 
solid waste. A proposed project to demonstrate incinerator 
residue recovery, 2:45830 (PB-261048) 
SOLID WASTES/WASTE DISPOSAL 
Coal mine-coal conversion plant interface evaluation and 
conceptual design, Phase I. Quarterly technical progress report, 
15 July-15 October 1976, 2:44734 (FE-2370-4) 
Energy recovery from solid waste: a review of current 
technology. Final report, 2:45829 (PB-260633) 
SOLID WASTES/WASTE MANAGEMENT 
stor) in solid waste management, 1974, 2:45831 (PB- 
SOLIDS/ELASTICITY 
Documentation of the thermo-viscoelastic code TEVCO. 
Memorandum report RSI-0039, 2:45864 (ORNL/Sub-4269/17) 
SOLIDS/PHYSICAL RADIATION EFFECTS 
— diffusion of point defects in the interaction force field, 
2:4592 
SOLITONS/PARTICLE INTERACTIONS 
Path integral quantization of solitons, 2:46841 (COO-2220-100) 
SOLITONS/WAVE PROPAGATION 
Dynamics of transonic high-frequency solitons, 2:46969 
SOLVATED ELECTRONS/A RPTION SPECTRA 
Radiation chemical studies of azodicarbonamide in aqueous 
solution (y-rays and 2.8-MeV electrons), 2:46025 
SOLVATED ELECTRONS/G VALUE 
LET dependence of transient yields in the pulse radiolysis of 
ueous systems with deuterons and a particles, 2:46022 
SOLVATED ELECTRONS/STABILITY 
Criterion for the energetic stability of the solvated dielectron, 


2:46019 
SOLVENT EXTRACTION/DATA PROCESSING 
Backbending and other deviations from ideality in extraction 
systems, 2:45977 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Solvent Refined Coal (SRC) process. Annual report, 1976, 2:44758 
(FE-496-131) 
SOLVENT-REFINED COAL/DENITRIFICATION 
Chemical characterization, handling, and refining of SRC to liquid 
fuels. Quarterly progress report, September-December 1976, 
2:44719 (FE-2003-18) 
SOLVENT-REFINED COAL/DESULFURIZATION 
Chemical characterization, handling, and refining of SRC to liquid 
fuels. Quarterly progress report, September-December 1976, 
2:44719 (FE-2003-18) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOUTH AFRICA/COAL MINES 
South African Longwall Face Yields 7,000 tons per day in three 
shifts, 2:44872 
SOUTH AFRICA/COAL PREPARATION PLANTS 
Coal preparation plant achieves precise separation under difficult 
conditions, 2:44891 
SOVIET UNION 
See USSR 
SOYBEANS 
Soybean peroxidases from ozone injury, 2:46628 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SPACE HEATING/AIR POLLUTION ABATEMENT 
Status of EPA's residential space heating research program--1976, 
2:45786 
SPACE HEATING/CONTROL SYSTEMS 
Electronic charging device for electric storage heating systems, 
2:45774 
SPACE HEATING/ENERGY CONSERVATION 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
SPACE HEATING/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
Residential space heating and cooling in New England 1972-2000, 
2:45776 (BNL-50614) 
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SPACE HEATING/NET ENERGY 


SPACE HEATING/NET ENERGY 
Using net energy methodology for energy ca tradeoffs of 
supply vs. end-use technologies. Volume I. Final report (New 
England as example), 2:45634 (FE-2443-1) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/POWER CONDITIONING 
CIRCUITS 
Electric power conditioning for a thermionic generator, 2:45485 
(N-77-13146) 
SPACE POWER REACTORS/REACTOR KINETICS 
Neutron physics analysis of thermionic reactors with 7°°U as fuel 
and beryllium as moderator, 2:45486 
SPACERS 
Fuel assembly for nuclear reactors and method of fabrication 
(LMFBR; Patent), 2:45455 
SPARK IGNITION ENGINES/DESIGN 
Designing a variable-stroke engine, 2:45854 
SPARK IGNITION ENGINES/EXHAUST GASES 
Designing a variable-stroke engine, 2:45854 
Oxides of nitrogen measurement at exhaust gases of combustion 
engines, 2:46235 
SPARK IGNITION ENGINES/GAS COMBUSTION PROCESS 
Hot-wire measurements of the turbulence structure in a motored 
spark-ignition engine, 2:45840 (SAND-77-8233) 
SPARK IGNITION ENGINES/PERFORMANCE TESTING 
Designing a variable-stroke engine, 2:45854 
SPEAR 


(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 

SPEAR/PULSE GENERATORS 

Six pulsers built for use in the SPEAR East Interaction Area (24 
Jun 1976) (Engineering Materials) (37 drawings), 2:46167 
(CAPE-2562) 

SPECTROMETERS 
See also GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
X-RAY SPECTROMETERS 

Scatha satellite instrumentation report: thermal plasma analyzer; 
rapid scan particle detector; electron beam system; positive ion 
beam system. Air Force surveys in geophysics (final), 2:46184 
(AD-A-035506) 

SPEED REGULATORS/DESIGN 

Electric power plant and turbine acceleration control system for 
use therein (Patent), 2:45433 

Method and apparatus for preventing overspeed in a gas turbine 
(Patent), 2:45360 

SPENT FUEL CASKS/DESIGN 

Conceptual design report for HETP radioactive feed material 

shipping equipment, 2:45143 (GA-14353) 
SPENT FUEL ELEMENTS/TRANSPORT 

Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 

SPENT FUEL STORAGE/FORECASTING 

LWR spent fuel disposition capabilities, 1977-1986. 1977 edition, 
2:45142 (ERDA-77-25) 

SPENT FUELS/CHEMICAL COMPOSITION 

Plutonium determination by extraction spectrophotometry in 
samples of spent fuel of nuclear power plant A-1, 2:45976 

SPENT FUELS/PUREX PROCESS 

Atlantic Richfield Hanford Company quarterly report. Process 
technology and process development, January-March 1977, 
2:45123 (ARH-LD-152B) 

SPENT FUELS/REPROCESSING 

Air sparge batch contactor for solvent extraction processing of 
mixed actinide residues, 2:45136 

Determination of tritium concentration in fuel reprocessing liquid 
waste by vacuum freeze distillation, 2:45135 

LMFBR fuel reprocessing program progress report, January 1- 
March 31, 1977, 2:45129 (ORNL/TM-5879) 

Method to increase the lifetime of the extracting agents used for 
reprocessing spent nuclear fuel and/or fertile materials ( 
Patent), 2:45132 

Plutonium is an energy resource, 2:45138 

Public issues of fuel reprocessing and radioactive waste disposal, 
2:45139 

Reprocessing: how necessary is it for the near term, 2:45140 

Tokai works semi-annual progress report, July-December 1975, 
2:45117 (PB-263223) 

SPENT FUELS/RESEARCH PROGRAMS 

LMFBR fuel reprocessing program progress report, January 1- 

March 31, 1977, 2:45129 (ORNL/TM-5879) 
SPENT FUELS/TRANSPORT 

Conceptual design report for HETP radioactive feed material 

shipping equipment, 2:45143 (GA-14353) 
SPENT SHALES/CATALYTIC EFFECTS 
Shale matrix plays important role in energy from oil shale, 2:45057 
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SPENT SHALES/WASTE PROCESSING 
Recarbonation of spent oil shale (Patent; wetting with aqueous 
carbonate solutions), 2:45080 
SPHERICAL CONFIGURATION/FLUID FLOW 
Flow studies for natural convection in liquids between a sphere 
and its cubical enclosure, 2:46105 
SPHERICAL CONFIGURATION/NATURAL CONVECTION 
Flow studies for natural convection in liquids between a sphere 
and its cubical enclosure, 2:46105 
SPICULES 
See SOLAR PROMINENCES 
SPINELS/CRYSTAL GROWTH 
Development of ferromagnetic spinels for optical on, at 10.6 
pm. Progress report, November 1, 1976-January 31, 1977 
45947 {COO-4036-2 6-2) 
SPINELS/OPTICAL PROPERTIES 
Development of ferromagnetic spinels for optical isolation at 10.6 
pm. Progress report, November 1, 1976-January 31, 1977, 
2:45947 (COO-4056-2) 
SPOIL BANKS/PH VALUE 
Grundy County demonstration site. Phase II. Srogress report, 
1975. 1976, 2:44790 (ANL-K-76-3087-1) 
SPOIL BANKS/REVEGETATION 
Arbuscular mycorrhizas in the anthracite and bituminous coal 
wastes of Pennsylvania, 2:46512 
Grundy County demonstration site. Phase II. Progress report, 
1975-1976, 2:44790 (ANL-K-76-3087-1) 
Revegetation of metalliferous mine spoil contaminated by lead and 
zinc, 2:46637 
SPONTANEOUS COMBUSTION/MA7™HEMATICAL MODELS 
— es for transition of self-heating to ignition, 
2:44 


RES 
See also BACTERIAL SPORES 
SPORES/GERMINATION 
Carbon dioxide and ethylene control of spore germination in 
Onoclea sensibilis L., 2:46636 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING/REVIEWS 
Neutron sputtering of solids, 2:46768 
SQUID DEVICES/CRITICAL CURRENT 
Quantum interference on Nb3Sn film contacts at hydrogen 
temperatures, 2:46066 
SQUID DEVICES/PERFORMANCE TESTING 
Tests of cryogenic SQUID for geomagnetic field measurements. 
Final report, 2:46062 (COM-75-50359) 
SRC PROCESS/DEASHING 
The application of lummus antisolvent de-ashing technology to a 
solvent refined coal solution. Final report, 2:44752 (PB-261798) 
SRC PROCESS/FLOWSHEETS 
Solvent Refined Coal (SRC) process. Annual report, 1976, 2:44758 
. (FE-496-131) 
SRC PROCESS/PILOT PLANTS 
Solvent Refined Coal (SRC) process. Annual report, 1976, 2:44758 
(FE-496-131) 
STABILITY (REACTOR) 
See REACTOR STABILITY 
STACK DISPOSAL/AIR POLLUTION CONTROL 
Tall stacks and the atmospheric environment. Final report, 
2:46234 (PB-263561) 
STACK DISPOSAL/TIMING CIRCUITS 
Time-variable air pollutant emission strategies for individual 
power plants. Final report, 2:46216 (EPRI-EA-418) 
STAINLESS STEEL-18-8/CORROSION 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 
STAINLESS STEEL-304/CARBURIZATION 
Intermediate System Mockup Loop (subtask D), 2:45893 (GEAP- 
14029-10) 
STAINLESS STEEL-304/CORROSION 
Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 
STAINLESS STEEL-304/CREEP 
High temperature structural design technology: validation. 
uarterly progress report for period ending February 28, 1977, 
2:45447 (WARD-HT-3045-24) 
STAINLESS STEEL-304/FATIGUE 
Reactor Safety Research programs quarterly progress report, 
October 1-December 31, 1976, 2:45571 (BNL-NUREG-50624) 
STAINLESS STEEL-304/STRESS CORROSION 
Evaluation of near-term BWR piping remedic ». First semiannual 
progress report, April-September 1976, 2:45394 (NEDC-21463- 


1 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Elevated-temperature, strain-controlled fatigue data on Type 304 
Stainless steel. A compilation, multiple linear regression model, 
and statistical analysis, 2:45888 (ANL-76-95) 
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STAINLESS STEEL-304/THERMAL FATIGUE 

Elevated-temperature, strain-controlled fatigue data on Type 304 
stainless steel. A compi!ation, multiple linear regression model, 
and statistical analysis, 2:45888 (ANL-76-95) 

'AINLESS STEEL-304L/CARBURIZATION 

oy System Mockup Loop (subtask D), 2:45893 (GEAP- 
1 

'AINLESS STEEL-310/CORROSION 

Materials Science Division coal technology ninth quarterly report, 
October-December 1976, 2:44724 (ANL-77-5) 

STAINLESS STEEL-316/CREEP 
“Saas structural design technology: validation. 
erly progress report for period ending Be ve 28, 1977, 
2:45447 (WARD-HT-3045-24) 

Mechanical properties of carburized stainless steel in sodium 

(subtask C), 2:45891 (GEAP-14029-10) 
STAINLESS STEEL-316/DECARBURIZATION 

Carbon transfer behavior of materials for LMFBR’s steam- 

generator in flowing sodium, 2:45457 
STAINLESS STEEL-316/FATIGUE 

Mechanical properties of carvurized stainless steel in sodium 
(subtask C), 2:45891 (GEAP-14029-10) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

DT fusion neutron irradiation of LLL 316 stainless steel and SLL 
silica samples, 2:45926 (UCID-17428) 

Empirical equation for swelling in 30% cold worked 316 stainless 
steel, 2:45922 (HEDL-TME-76-97) 

Precision rectifier detectors for ac resistance bridge measurements 
with application to temperature control systems for irradiation 
creep experiments, 2:45923 (ORNL/TM-S5715) 

Use of pressurized eccentric tubes to study the effect of 
hydrostatic stress on swelling, 2:45924 (ORNL/TM-5780) 

STAINLESS STEEL-316/STRESSES 
Use of pressurized eccentric tubes to study the effect of 
hydrostatic stress on swelling, 2:45924 (ORNL/TM-5780) 
STAINLESS STEEL-316/WELDABILITY 
Welding the liquid metal fast breeder, 2:45481 
STAINLESS STEELS 


See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEELS/CORROSION 
Transport and deposition of metals in sodium-stainless steel 
systems--6. diffusion of deposited radioisotopes into stainless 
steel (LMFBR), 2:45459 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Steam generator materials engineering tenth quarterly report, 
October-December 1976, 2:45890 (GEAP-14029- 10) 
STAINLESS STEELS/PRODUCTION 
Arc furnace recycling of chromium-nickel from stainless steel 
wastes, 2:45827 (BM-RI-8218) 
STAINLESS STEELS/SUBMERGED ARC WELDING 
Welding systems at combustion engineering, 2:45544 
ANDING CROP 


See BIOMASS 
STANFORD 20-GEV LINAC/BEAM BUNCHING 
Single-bunch beam loading on the SLAC two-mile accelerator 
(Thesis), 2:46142 (SLAC-195) 
STANFORD 20-GEV LINAC/EQUIPMENT INTERFACES 
Touch panel at SLAC (15 Apr 1977) (Engineering Materials) (50 
drawings including parts lists), 2:46151 (CAPE-2519) 
STAR ACCRETION/MAGNETIC FIELDS 
Gravitational contraction of cold interstellar clouds with a 
magnetic field, 2:46731 
STAR ACCRETION/RADIATIVE COOLING 
Role of the HD molecule in the development of primordial 
2:46730 


See also BINARY STARS 
DWARF STARS 
MAIN SEQUENCE STARS 


SUN 
STARS/NEUTRINOS 
Neutrino astrophysics, 2:46727 (N-77-11946) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
— ic stationary sources, e.g., Fossil-fuel Power Plants.) 
iso AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
Summary of information on air quality networks around large 
point sources. Final report, 2:46232 (PB-262978) 
STATIONARY POLLUTANT SOURCES/SULFUR OXIDES 
Control of oxides of sulfur from stationary sources in the South 
Coast Air Basin of California. Final report, Jun 1975-Jun 1976, 
2:46228 (PB-261754) 


STATISTICAL MECHANICS/ERRORS 
Similarity indices. II. The power of Goodall’s significance test for 
the simple matching coefficient (Analysis of similarity between 
two multivariate samples from ecological communities), 2:46267 
(BNWL-2152(Add. 2) 
STATISTICAL MODELS/COLLECTIVE EXCITATIONS 
Semimicroscopic description of the density of states of complex 
nuclei, 2:46871 
STATISTICAL MODELS/ENERGY-LEVEL DENSITY 
Semimicroscopic description of the density of states of complex 
nuclei, 2:46871 
STATISTICS 
Probability tables for cluster analysis based on a theory of random 
graphs, 2:47052 
Problem related to Grubbs technique: the distribution of method 
variance estimates for known product variance, 2:47049 
STATISTICS/RESEARCH PROGRAMS 
Methods in probability and statistical inference. ie 2 
June 15, 1976-June 14, 1977 (Dept. of Statistics, Univ. of 
Chicago), 2:47029 (COO-2751-2) 
STEADY-STATE D-T REACTORS/TEMPERATURE 
DISTRIBUTION 
oe of steady-state thermonuclear reaction in a tokamak, 
2:4692 
STEAM/CHEMICAL REACTIONS 
Studies of fundamental factors controlling catalyzation of 
a of gases with carbonaceous solids. First progress 
rt, 2:44725 (COO-2933-1) 
STEA /CORROSIVE EFFECTS 
Steam side superheater corrosion under heat transfer (subtask L), 
2:45914 (GEAP-14029-10) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Steam generator (Patent), 2:45414 
STEAM GENERATORS/CORROSION 
Carbon transfer behavior of materials for LMFBR’s steam- 
generator in flowing sodium, 2:45457 
STEAM GENERATORS/DESIGN 
tube-bundle centering arrangement (Patent), 


STEAM GENERATORS/FLUE GAS 
Investigation of basic conditions for desulfurization of flue gas by 
addition of limestone to a Skoda 4 ton/hr, oil-fired steam 
generator, 2:44982 
STEAM GENERATORS/MATHEMATICAL MODELS 
Lumped parameter, state variable dynamic models for U-tube 
recirculation type nuclear steam generators (PWR), 2:45413 
STEAM GENERATORS/MECHANICAL STRUCTURES 
Smearing in an axisymmetric finite element structural anal 
— to the GCFR steam generator cavity closure plug, 
2:45478 
STEAM GENERATORS/OPERATION 
Dynamic characteristics of the reheater of the TPP-200 steam 
generator of the 800 MW generating unit at Slavyansk Central 
Power Station with combustion of athracite fines, 2:45356 
STEAM GENERATORS/TUBES 
Experimental development of design criteria to limit liquid cross- 
low-induced vibration in nuclear reactor heat exchange 
equipment, 2:45539 
aaa plugging of heat exchangers. Chapter. 6, 2:45424 
STEAM INJECTION/COMPARATIVE EVALUATIONS 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260497) 
STEAM SYSTEMS/VALVES 
Isolating safety valve inside the containment (PWR), 2:45418 
STEAM TURBINES/CONTROL SYSTEMS 
Combined cycle electric power plant with a steam turbine having 
an improved valve control system (Patent), 2:45349 
STEAM TURBINES/DESIGN 
Development of Hitachi compact steam turbine, 2:45353 
STEAM TURBINES/EFFICIENCY 
Some problems of increasing the efficiency and reliability of high 
capacity turbines, 2:45354 
STEAM TURBINES/OPERATION 
Optimisation of joint operational modes of T and PT types of 
district heating turbines, 2:45355 
STEAM TURBINES/RELIABILITY 
Some problems of increasing the efficiency and reliability of high 
capacity turbines, 2:45354 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Heavy-section steel technology program. Quarterly j,i 
report, October-December 1976, 2:45580 (ORNL / 
TM-94) 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Heavy-section steel technology 
rt, October-December 1976, 2:45580 (ORN / 
-94) 
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See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
NICKEL-CHROMIUM STFELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/ELECTROSLAG WELDING 
Study of structural patterns of electroslag welded Li of 60-mm 


thick steel plates of low-alloy Le 2:45868 (B L-tr-244) 
STEELS/M ANICAL PROPERTIES 
Low alloy steel plates (ASME SA387 with additional 
requirements), 2:45898 (RDT-M-5-5T(4-76)) 
STEELS/PRODUCTION 
Analysis of selected energy systems (Energy accounting in real- 
world situations in industry), 2:45641 
Recommendations for future government-sponsored energy 
conservation research and development in the paper and steel 
industries, 2:45674 (COO-2831-1) 
STEELS/STANDARDS 
Low alloy steel plates (ASME SA-387 with additional 
requirements), 2:45898 (RDT-M-5-5T(4-76)) 
STEELS/WELDED JOINTS 
Study of structural patterns of electroslag welded aga of 60-mm 
thick steel plates of low-alloy steel, 2:45868 (B L-tr-244) 
STEELS/WELDING 
What it takes to make nuclear components, 2:45877 
STELLAR FLARES 


See also SOLAR FLARES 
STELLAR FLARES/BALMER LINES 
Stimulated transitions between highly excited levels in an external 
radiation field, and the anomalous Balmer decrement, 2:46733 
STELLAR FLARES/MAPS 
Preliminary sky map of brief x-ray a, 2: 46728 
STERILE INSECT RELEASE 
Influence of mating sterile male boll weevils to overwintered 
females, 2:46572 
STERILITY/RADIOINDUCTION 
Sterility among female lizards (Uta stansburiana) exposed to 
continuous y irradiation, 2:46568 
STEROIDS/BIOSYNTHESIS 
Influence of prolonged ACTH treatment on rat adrenal 
steroidogenesis ('*C tracer technique), 2:46474 
OMACH/BACTERIA 


Characterization studies on rumen bacteria isolated from Alaskan 
reindeer (Rangifer tarandus L.) (Butyrivibrio, Treponema, 
Streptococcus, Lactobacillus), 2:46356 

STOMACH/NEOPLASMS 
Carcinogenesis in Sprague-Dawley rats of N-nitroso-N- 
alkylcarbamate esters, 2: 8 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/WASTE WATER 
Water | aa system of the Shell Storage and Loading Spar, 


2:44983 
STORAGE FACILITIES/WATER POLLUTION CONTROL 
bag a system of the Shell Storage and Loading Spar, 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
SPEAR 


STORAGE RINGS/FEASIBILITY STUDIES 
Operation of the Fermilab accelerator as a proton storage ring, 
2:46138 (CONF-770313-98) 
STORAGE RINGS/SYNCHROTRON RADIATION 
Proposal for a national synchrotron light source, 2:46164 (BNL- 
50595(Vol.1)) 
STORAGE RINGS/WIGGLER MAGNETS 
Orbits and fields in the helical wiggler, 2:46168 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAND BREAKS/RADIOINDUCTION 
Biophysical and biochemical studies of nucleic acid damage 
(Gamma radiation), 2:46538 (UCLA-12-1082) 
STRANGE PARTICLES/PARTICLE PRODUCTION 
Neutrino interactions on protons at Fermilab energies (300 MeV, 
preliminary results), 2:46809 
Neutrino-proton — in the Fermilab 15-ft bubble chamber 
(AS/AQ limits), 2:46810 
Outline, vp in 15’ B.C. (Outline, preliminary results), 2:46811 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Propagation of a flame through a stratified charge combustion 
chamber, 2:45841 (UCRL-79094) 
STRATIFIED CHARGE ENGINES/GAS COMBUSTION 
PROCESS 
Propagation of a flame through a stratified charge combustion 
chamber, 2:45841 (UCRL-79094) 
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STRATOSPHERE/PHOTOCHEMISTRY 
Photodissociation rate calculations (Multiple scattering effects), 
2:46743 (UCRL-78911) 


Ss 
See also RIVERS 
STREAMS/WATER QUALITY 
Lake Jackson watershed study: description of sites, methodology 
and scope of research (Impact of urbanization on water quality 
and geochemistry of watershed of recreational lake in north 
Florida), 2:46336 (CONF-770209-4) 
ES 


(Mechanics.) 
STRESSES/THREE-DIMENSIONAL CALCULATIONS 
Stress analysis of crack problems with a three-dimensional, time- 
dependent computer program, 2:46901 
STRONG INTERACTIONS/SU GROUPS 
Statistical-weight interpretation for the 1/N? convergence factors 
of the topological expansion, 2:46840 
STRONTIUM/LEACHING 
Properties of radioactive wastes and waste containers. Quarterly 
~ report, April-June 1976, 2:45166 (BNL-NUREG- 
571 


STRONTIUM 82/SCINTISCANNING 

Quantification of ischemic and infarcted myocardium. Annual 

scientific report, 30 Jun 1975-15 Apr 1976, 2:46491 (PB-262120) 
STRONTIUM 90/ENVIRONMENTAL TRANSPORT 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 

Safety and Environmental Protection Division. Progress report, 
January 1, 1974-December 31, 1975 (Radionuclides in Bikini 
foods during 1974 and 1975 and environmental munitoring data 
for BNL during 1975), 2:46213 (BNL-50606) 

STRONTIUM 90/MIGRATION 

Radionuclide content of an exhumed canyon tank and neighboring 
soil, 2:46294 (DP-MS-77-20) 

STRONTIUM 90/RADIATION MONITORING 

Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report, 1976 (°H, '°7Cs, Sr), 2:46256 (DPSPU- 
77-30-1) 

STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 

Environmental monitoring in the vicinity of the Savannah River 
Plant. Annual report, 1976 (°H, '°7Cs, 2:46256 (DPSPU- 
77-30-1) 

STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 

Pacific Northwest Laboratory monthly report on the strontium 
heat source development program, Division of Nuclear 
Research and Applications for January 1977 (WESF °SrF, 
capsules), 2:45209 (BNWL-1845-32) 

Pacific Northwest Laboratory monthly report on the strontium 
heat source development program, Division of Nuclear 
Research and Applications for February 1977 (WESF SrF2 
capsules), 2:45210 (BNWL-1845-33) 

STRONTIUM 90/SOIL CHEMISTRY 

Soil factors (Extractability of °°Sr, '*7Pm, 75° 

contaminated soil), 2:46295 (UCLA-12-1082) 
STRONTIUM 90/TRANSMUTATION 

Transmutation of ®Sr and '°7Cs in a high-flux fast reactor with a 

thermalized central region, 2:45435 
STRONTIUM IODIDES/THERMODYNAMIC PROPERTIES 
Thermochemistry of gaseous compounds of metals. Annual 
summary report, 5 Dec 1975-4 Dec 1976, 2:45983 (AD-A- 
035704) 
STRONTIUM OXIDES/CRYSTAL FIELD 
Divalent manganese in SrO, 2:45991 

STRUCTURAL BUCKLING 

See DEFORMATION 
STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 


See FASTENERS 
SUBBITUMINOUS COAL/HYDROCRACKING 
Direct zinc chloride hydrocracking of sub-bituminous coal and 
regeneration of spent melt, 2:44756 
SUBBITUMINOUS COAL/STATISTICS 
Montana historical energy statistics, 2:45689 (NP-21894) 
SUBMARINES/LEAD-ACID BATTERIES 
Survey of continuous sources of electrical power for under-ice 
pa of small submersibles. Part I. Conventional 
secondary batteries, 2:45617 (AD-A-035996) 
SUBMARINES/SILVER-ZINC BATTERIES 
Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part I. Conventional 
secondary batteries, 2:45617 (AD-A-035996) 


and from 
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SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 388. Part I. Prompt reports. 
for November 1976-October 1976, 2:46741 (PB.264163) 
SULFATES/ENVIRONMENTAL TRANSPORT 
Plume characteristics (Sulfur dioxide conversion to sulfate in 
Ty from oil and coal-fired power plants), 2:46212 (BNL- 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES/DIELECTRIC PROPERTIES 
Material and processing comparisons of four conformal coatings. 
Final report, 2:45945 (BDX-613-1496(Rev.)) 
SULFIDES/PHYSICAL PROPERTIES 
Material and processing comparisons of four conformal coatings. 
Final report, 2:45945 (BDX-613-1496(Rev.)) 
SULFIDES/QUANTITATIVE CHEMICAL ANALYSIS 
New field method for the quantitative determination of sulfides in 
water-base drilling fluids, 2:44945 
SULFONATES/ADSORPTION 
Adsorption of sodium alkyl aryl sulfonates on sandstone (Berea 
and Benton Tar Springs sandstones), 2:44940 


SULFUR 

Process for manufacture of stabilized lubricating oil with 

elemental sulfur (Patent), 2:44967 
SULFUR/RECOVERY 

Current assessment of flue gas desulfurization technology, 2:44779 
(CONF-770403-2) 

Evaluation contractor for joint ERDA-A.G.A. coal gasification 
program. Quarterly technical progress report, October- 
December 1976, 2:44733 (FE-2240-63) 

Iron from coal minerals (31 refs), 2:44746 

Removal of hydrogen sulfide from gases (Patent), 2:46254 

Stack gas treatment (Patent), 2:45369 

SULFUR/REMOVAL 

Analysis of combined potassium topping, steam bottom cycles 
using fluidized-bed combustion of Consol char. Final report, 
2:44893 (FE-2201-10) 

Chemical characterization, handling, and refining of SRC to _ 
fuels. Quarterly progress report, September-December 197; 

2:44719 (FE-2003-18) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Quarterly report, June 20, 1976-September 
19, 1976, 2:44720 (FE-2028-6) 

Thorough removal of sulfur compounds from natural gas, 2:45018 

SULFUR DIOXIDE/BIOLOGICAL EFFECTS 

Response of field-grown white pine seedlings to different sulfur 

dioxide environments, 2:46626 
SULFUR DIOXIDE/BIOLOGICAL INDICATORS 

Lichens and tar spot fungus (Rhytisma acerinum) as indicators of 

sulfur dioxide pollution on Merseyside, 2:46625 
SULFUR DIOXIDE/DISTRIBUTION 

Wind tunnel raodeling study of the dispersion of sulfur dioxide in 
southern Allegheny County, Pennsylvania. Final report, 2:46233 
(PB-263421) 

SULFUR DIOXIDE/ENVIRONMENT. 
Air pollution damage functions, 2:46249 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Pathways of trace elements in the environment (Environmental 
transport of chemical effluents from fossil-fuel power plants), 
2:46215 (CONF-770210-3) 

Plume characteristics (Sulfur dioxide conversion to sulfate in 
oa from oil and coal-fired power plants), 2:46212 (BNL- 

Time-variable air pollutant emission strategies for individual 
power plants. Final report, 2:46216 (EPRLEA 418) 

SULFUR DIOXIDE/OXIDATION 

Plume characteristics (Sulfur dioxide conversion to sulfate in 

plumes from oil and coal-fired power plants), 2:46212 (BNL- 


22525) 
SUL FUR DIOXIDE/POLLUTION REGULATIONS 
Sulfur emissions taxes and coal resources, 2:45712 
SULFUR DIOXIDE/REMOVAL 
Current assessment of flue gas desulfurization technology, 2:44779 
(CONF-770403-2) 
Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 
First operating experiences with a flue gas desulfurization plant 
using the Hoelter method, 2:44780 
Investigation of basic conditions for desulfurization of flue gas by 
addition of limestone to a Sxoda 4 ton/hr, oil-fired steam 
enerator, 2:44982 
SULFUR DIOXIDE/SORPTION 
Regenerative process for desulfurization ad high temperature 
combustion and fuel . Quarterly 
October 1-December 31, 1976, 2 "4477 
SULFUR FLUORIDES/IONIZATION 
Dissociative ionization of SF¢ by electron impact, 2:45986 


FLUORIDES/PHOTOCHEMISTRY 
a photochemical reactions induced by lasers. 
ical report, 2:46015 (MIT-2793-7) 


H DROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
Catalyst in dry denitrification and future oi 2:46238 
SULFUR OXIDES/AIR POLLUTION CONTR 
Control of oxides of sulfur from stationary ae in the South 
Coast Air Basin of California. Final report, Jun 1975-Jun 1976, 
2:46228 (PB-261754) 
SULFUR OXIDES/MONITORING 
Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial source categories, 
1970-1975. Volume I. Summary, 2:46224 (PB-260549) 
Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial source categorie, 
1970-1975. Volume 2. Calculations, 2:46225 (PB-2605 
SULFUR OXIDES/RECOVERY 
Removal of sulfur from stack gases (Patent), 2:45367 
SULFUR TRIOXIDE/CONTROL 
Chemical reduction of SOs, particulates, and NO/sub x/ emissions 
(Treatment of fuels and flue gas with manganese), 2:44985 
Preliminary thermochemical evaluation of additives for 
controlling low-temperature corrosion and acid smut emission 
etal oxide treatment), 2:44986 


See also SOLAR ATMOSPHERE 
SUN/GRAVITATIONAL FIELDS 
Astronomical polarization studies at radio and infrared 
wavelengths. Part 1. Gravitational deflection of polarized 
radiation, 2:46755 (N-77-13958) 
SUN/MASS TRANSFER 
Mechanism of ejection of mass from the sun in transient 
henomena, 2:46748 
SUN/NUCLEAR REACTIONS 
Nuclear reactions on the Sun, 2:46744 (N-77-11954) 
SUN SHADES/PERFORMANCE 
Experimental determination of shading coefficients for selected 
insulating reflective glasses and draperies, 2:45278 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
LASL NbsGe conductor development. Progress report, January 
1-March 31, 1977, 2:45388 (LA-6798-PR) 
Progress in the development of the 100-meter superconducting 
test cable (Alternating current), 2:45389 (BNL-tr-640) 
SUPERCONDUCTING CAVITY RESONATORS/ENERGY 
CONVERSION 
Superconducting microwave engine, 2:46060 (AD-D-001926) 
SUPERCONDUCTING COILS/ENERGY LOSSES 
Loss measurements in superconducting magnetic energy storage 
coils, 2:45601 (LA-6790-MS) 
SUPERCONDUCTING COILS/USES 
Superconducting solenoids for ulf and elf communications. Final 
report, 2:46059 (AD-A-019290) 
SUPERCONDUCTING COMPOSITES/DESIGN 
Considerations in designing and using superconductors with high 
resistivity matrices, 2:46063 (LA-UR-77-358) 
SUPERCONDUCTING COMPOSITES/FABRICATION 
Composite superconducting materials (Patent), 2:45943 
Method for accelerated V3Ga thin film growth, 2:45867 (AD-D- 
001954) 
SUPERCONDUCTING COMPOSITES/ 
SUPERCONDUCTIVITY 
Considerations in designing and using superconductors with high 
resistivity matrices, 2:46063 (LA- UR. 77-358) 
SUPERCONDUCTING GENERATORS/REVIEWS 
Introduction to superconductivity and rotating electrical 
machinery with an annotated bibliography, 2:46058 (AD- 
862141) 
SUPERCONDUCTING MAGNETS 
See aiso MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/DESIGN 
ISABELLE quadrupoles, 2:46163 (BNL-22521) 
UWMAK-IIL, a noncircular tokamak power reactor design, 
2:46985 (EPRI-ER-368(Vol.1)) 
SUPERCONDUCTING MAGNETS/ELECTRIC CONTACTS 
Energy Doubler/Saver safety leads, 2:46148 (CONF-770313-25) 
SUPERCONDUCTING MAGNETS/EQUIPMENT 
PROTECTION DEVICES 
Superconducting magnet quench protection for ISABELLE, 
2:46160 (BNL-22515) 
SUPERCONDUCTING MAGNETS/INSTABILITY 
Buckling and vibrations in a five-coil superconducting partial 


torus, 2:46069 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
ISABELLE quadrupoles, 2:46163 (BNL-22521) 


165S SUPERCONDUCTING MAGNETS/PERFORMANCE 


SUPERCONDUCTING MAGNETS/POWER SUPPLIES 


SUPERCONDUCTING MAGNETS/POWER SUPPLIES 
Magnet power supply system for the ISABELLE half-cell 
prototype, 2:46159 (BNL-22491) 
SUPERCONDUCTING MAGNETS/QUENCHING 
Prototy; ype test of Energy Doubler/Saver bending magnet, 2:46147 
(CONF-7703 13-23) 
SUPERCONDUCT ING MAGNETS/RESEARCH PROGRAMS 
Letter report for the Superconducting Magnet Development 
—_— June 1, 1976-October 1, 1976, 2:46991 (ORNL/TM- 


820) 
SUPERCONDUCTING MAGNETS/STABILIZATION 
Stabilization of superconducting magnetic systems (Book), 2:46064 
= stable high field superconducting dipoles, 2:46146 (BNL- 


2552) 
SUPERCONDUCT ING MAGNETS/STRESS ANALYSIS 
Electromechanical stress analysis of transversely isotropic 
solenoids, 2:46068 
SUPERCONDUCTING MAGNETS/USES 
Superconducting transducer, 2:46061 (AD-D-001945) 
SUPERCONDUCTING MOTORS/DESIGN 
Design, analysis, and test results for a superconducting linear 
synchronous motor, 2:45804 
Electric rotating machine having a cryo-inductor (Patent), 2:46067 
SUPERCONDUCTING MOTORS/PERFORMANCE TESTING 
Design, analysis, and test results for a superconducting linear 
synchronous motor, 2:45804 
SUPERCONDUCTING MOTORS/REVIEWS 
Introduction to superconductivity and rotating electrical 
saiaiy with an annotated bibliography, 2:46058 (AD- 
862141 
SUPERCONDUCTING WIRES/NEUTRON REACTIONS 
DT fusion neutron irradiation of two LLL superconductor wires 
at 4.2°K, 2:47017 (UCID-17470) 
SUPERCONDUCTIVITY/MEETINGS 
International conference on low temperature physics (14th), 
Helsinki University of Technology, Otaniemi, Finland. 14-20 
August 1975. Conference report, 2:45861 (AD-A-022709) 
SUPERCONDUCTORS/ELECTRICAL PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
SUPERCONDUCTORS/MAGNETIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
SUPERCONDUCTORS/THERMODYNAMIC PROPERTIES 
Handbook on materials for superconducting machinery, includes 
data sheets for first and second supplements, November 1975 
and January 1977. Report for Nov 1975-Nov 1976, 2:45908 
(AD-A-035926) 
SUPERNOVA REMNANTS/SHOCK WAVES 
Shock waves in an inhomogeneous medium: Ha emission of 
filaments in old supernova remnants, 2:46753 
SUPERSONIC FLOW/STEADY-STATE CONDITIONS 
Method for rapid attainment of the steady state in two-dimensional 
time-marching supersonic flow calculations, 2:46798 
SUPERSONIC FLOW/TWO-DIMENSIONAL CALCULATIONS 
Method for rapid attainment of the steady state in two-dimensional 
time-marching supersonic flow calculations, 2:46798 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
Nuclear reactor core support incorporating also a cooling fluid 
flow system (Patent), 2:45532 
SUPPORTS/DESIGN 
Mounting arrangement for protecting shipboard nuclear reactors 
against collision damage (Patent), 2:45567 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/RADIOACTIVITY 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
SURFACE AIR/RADIOMETRIC ANALYSIS 
Environmental monitoring for some transuranium elements, 
2:46208 (CONF-770409-5) 
SURFACE AIR/SAMPLING 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
SURFACE MINING 
Some considerations on the use of new technologies in smaller 
=—— soft-coal mines (German Federal Republic; 15 refs), 


2:44 
SURFACE MINING/ACID MINE DRAINAGE 
At-source control through the application of several abatement 
techniques, 2:44817 
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Character of drainage as a function of the occurrence of 
framboidal pyrite and ground water quality in eastern Kentucky 
(14 refs), 2:44820 

Effects of coal strip mining of stream water quality: preliminary 
results (7 refs), 2:44823 

Potential application of vegetative filter for mine drainage 
sediment control (5 refs), 2:44782 

SURFACE MINING/AERIAL MONITORING 

Satellite data for surface-mine inventory (7 refs), 2:44857 
SURFACE MINING/AUTOMATION 

Automation in open-cast lignite mining, 2:44862 
SURFACE MINING/COST 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 16. User's manual for nonstripping 
mining function micromodels, 2:44844 (FE-1520-116) 

SURFACE MINING/ECONOMICS 

BOM estimates strip mine costs, 2:44850 

Economics of large-scale surface coal mining using ye sae nl 
modes. Final report, volume 2. Area stripping with Sit) 
using Illinois basin region test case, 2:44829 (FE-150-1 

Economics of large-scale surface coal mining using Ft 
models. Final report, volume 1. Executive summary, 2:44830 
(FE-1520-101) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area —o with draglines 
using four corners region test case, 2:44831 (FE-1520-103) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 4. Area stripping with draglines 
using Fort Union region test case, 2:44832 (FE-1520-104) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 5. Area stripping with draglines 
using Texas Gulf region test case, 2:44833 (FE-1520-105) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 6. Contour stripping with draglines 
using Appalachia-Ohio region test case, 2:44834 (FE-1520-106) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 8. Mountain top removal minin 
rose Appalachia-West Virginia test case, 2:44836 (FE-1520- 


Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 9. Multiple dipping seam minin, 
using Green River region test case, 2:44837 (FE-1520-109) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 10. User's manual for area dragline 
macromodel, 2:44838 (FE-1520-110) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 11. User's manual for area shovel 
truck macromodel, 2:44839 (FE-1520-111) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User's manual for contour 
stripping with draglines macromodel, 2:44840 (FE-1520-112) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 13. User’s manual for cash flow 
analysis model, 2:44841 (FE-1520-113) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 14. User’s manual for dragline 
stripping micromodels, 2:44842 (FE-1520-114) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 15. User’s manual for shovel truck 
mining micromodels, 2:44843 (FE-1520-115) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 7. Area stripping with shovels and 
— using Powder River region test case, 2:44835 (FE-1520- 


7) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 

Erosion and sediment control during surface mining in the Eastern 
United States, 2:44815 

Hydrologic aspects of strip mining in the subbituminous coal fields 
of Montana (6 refs), 2:44802 

Some effects on soil microbiota of topsoil storage during surface 
mining (6 references), 2:44828 (CONF-761096-1) 

SURFACE MINING/ENVIRONMENTAL IMPACTS 

Effects of coal strip mining on stream water quality: preliminary 
results (7 references), 2:44791 (CONF-761096-2) 

Environmental research needs for coal conversion and combustion 
technologies. Final report, 2:44793 (PB-262159) 

Synthetic liquid fuels development: assessment of critical factors. 
Volume I. Summary 76-129/1. SRI Project EGU-3505, 2:45720 
(ERDA-76-129/1) 

SURFACE MINING/LAND RECLAMATION 

Conservation technical assistance to support development of 
energy resources with minimum environmental degradation (6 
refs), 2:44797 

a a governing head-of-hollow fill mining practices, 

Custom designed surface manipulation and seeding equipment for 
erosion control and vegetation establishment (6 refs), 2:44814 

Demonstration test of two irrigation systems for plant 
establishment on coal mine spoils, 2:44805 
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Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 16. User’s manual for nonstripping 
mining function micromodels, 2:44844 (FE-1520-116) 

Effects of mycorrhizae on the survival and — of trees 
planted on stripmine spoils (18 refs), 2:44 

Environmental research needs for coal conversion and combustion 

rundy County demonstration site. . Progress report, 
1975-1976, 2:44790 (ANL-K-76-3087-1) 

Hydrologic and soil properties of coal mine overburden piles in 
southeastern Montana (9 refs), 2:44858 

— of synthetic liquid fuel development: assessment of critical 

actors. Volume II. Analysis 76-129/2. SRI Project EGU-3505, 
2:45721 (ERDA-76-129/2) 

Management considerations in the preparation of environmental 
assessments for the mining of western coal (16 refs), 2:44798 

— one of surface mined land in the Southwest (2 refs), 

New equipment reclaims spoil banks in Kansas, 2:44824 

Perennial forage species response to sodium and magnesium 
sulfate in mine spoil (5 refs), 2:44803 

Planting combinations of trees and grasses on areas affected by 
surface mining in central Pennsylvania (10 refs), 2:44806 

Producing forages for livestock on surface mined land in 
southwest Virginia (5 refs), 2:44807 

Reclamation technology training in the United States, 2:44811 

Satellite data for surface-mine inventory (7 refs), 2:44857 

Socio-economic aspects of surface-mining: effects of strip-mine 
— procedures upon assessed values (6 refs), 

Some vegetation and soil characteristics of coal surface mines in 
Alabama (9 refs), 2:44801 

Status = content of state mined-area reclamation programs, 
2:44 

Surface mined land reclamation research and legislation: a paradox 
(26 refs), 2:44800 

Surface-mine rehabilitation in the American west, 2:44863 

Synthetic liquid fuels development: assessment of critical factors. 
Volume I. Summary 76-129/1. SRI Project EGU-3505, 2:45720 
(ERDA-76-129/1) 

Use of surface mined lands, 2:44809 

SURFACE MINING/MANUALS 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User’s manual for contour 
stripping with draglines macromodel, 2:44840 (FE-1520-112) 

SURFACE MINING/MINING EQUIPMENT 
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SURFACE WATERS/RADIOMETRIC ANALYSIS 
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Effects of coal strip mining on stream water quality: preliminary 
results (7 fat 2:44791 (CONF-761096-2) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES/ION COLLISIONS 
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SYNTHETIC FUELS INDUSTRY/GOVERNMENT POLICIES 

Impacts of synthetic liquid fuel development: assessment of critical 

actors. Volume II. Analysis 76-129/2. SRI Project EGU-3505, 
2:45721 (ERDA-76-129/2) 
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Radioisotope-powered thermoelectric generator (patent), 2:45212 
Thermoelectric generator (Patent; combustor heat source), 
2:45739 
THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 
SOURCES 
Heat source component development program. Quaterly report, 
January-March, 1977, 2:45208 (BMI-X-679) 
Savannah River Laboratory monthly report: 75*Pu fuel form 
processes, 2:45211 (DPST-77-128-3) 
Study of the unusual failure of milliwatt generator strength 
members, 2:45207 (MLM-2417) 
THERMOLUMINESCENT DOSEMETERS 
Method for adjusting temperature-time fading characteristics in 
TL phosphors: applications in wide range thermal dose 
monitoring, 2:46185 (COO-1105-243) 
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THERMOLUMINESCENT DOSEMETERS/ANNEALING 
Thermoluminescent response of TLD-100 to low energy electrons 
(5 keV to 30 keV) and the effect of annealing in various 
atmospheres, 2:46174 (COO-1105-234) 
THERMOLUMINESCENT DOSEMETERS/REVIEWS 
Solid state radiation dosimetry, 2:46176 (COO-1 105-238) 
THERMOLUMINESCENT DOSEMETERS/SENSITIVITY 
Thermoluminescent response of TLD-100 to low energy electrons 
(5 keV to 30 keV) and the effect of annealing in various 
atmospheres, 2:46174 (COO-1 105-234) 
THERMONUCLEAR DEVICES 
See also CLOSED PLASMA DEVICES 
ORMAK DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/REVIEWS 
Research on controlled thermonuclear fusion in the various 
institutes of the Academy of Sciences of the USSR, 1975-1976, 
2:46919 
THERMONUCLEAR EXPLOSIONS/NEUTRON DETECTION 
First fusion neutrons from a thermonuclear weapon device 
(Personal account by researchers), 2:46915 
THERMONUCLEAR FUELS/ELECTROPLATING 
Electrolytic plating apparatus for discrete microsized particles 
(Patent), 2:45199 
THERMONUCLEAR FUELS/EMPLACEMENT 
Argus glass laser target alignment system, 2:47002 (UCID-17441) 
THERMONUCLEAR FUELS/FABRICATION 
Method and apparatus for making uniform pellets for fusion 
reactors (Patent), 2:45200 
THERMONUCLEAR FUELS/PERMEABILITY 
Comment on "Permeation of helium and hydrogen from glass- 
microsphere laser targets’, 2:46993 
Reply to “Comment on ‘Permeation of helium and hydrogen from 
glass-microsphere laser targets’ "’, 2:46994 
THERMONUCLEAR REACTIONS 
Feasibility of thermonuclear fusion of elements, 2:46926 
THERMONUCLEAR REACTIONS/FAST NEUTRONS 
First fusion neutrons from a thermonuclear weapon device 
(Personal account by researchers), 2:46915 
THERMONUCLEAR REACTOR COOLING SYSTEMS/LOSS OF 
COOLANT 


Neutronics studies of the gas-carried LizO cooling/breeding fusion 

reactor blanket and shield, 2:46990 (UWFDM-187) 
THERMONUCLEAR REACTOR MATERIALS/MAYERIALS 

TESTING 

DT fusion neutron irradiation of LLL stainless steel, LASL MgO, 
YAG, sapphire and spinel, and LLL CaF? and suprasil, 2:47015 
(UCID-17468) 

DT fusion irradiation of AI cobalt, zirconium, gold, iron, nickel, 
and niobium, LLL pyrographite and LLL silica, 2:47016 
(UCID-17469) 

DT fusion neutron irradiation of BNL-LASL superconductor 
wires, BPNL wire-foil packet, and ORNL magnesium oxid< 
crystals, 2:47018 (UCID-17471) 

Fiscal year 1976 DT fusion neutron irradiations and dosimetry at 
the LLL rotating target neutron source, 2:47014 (UCID-17427) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

DT fusion neutron irradiation of LLL stainless steel, LASL MgO, 
YAG, sapphire and spinel, and LLL CaF: and suprasil, 2:47015 
(UCID-17468) 

DT fusion irradiation of Al cobalt, zirconium, gold, iron, nickel, 
and niobium, LLL pyrographite and LLL silica, 2:47016 
(UCID-17469) 

DT fusion neutron irradiation of BNL-LASL superconductor 
wires, BPNL wire-foil packet, and ORNL magnesium oxide 
crystals, 2:47018 (UCID-17471) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

TRANSPORT 

Sensitivity profiles for secondary energy and angular distributions, 
2:46882 (LA-UR-77-917) 

THERMONUCLEAR REACTOR MATERIALS/NUCLEAR 

REACTIONS 

Apphcation of the sensitivity and uncertainty analysis system 
LASS to fusion reactor nucleonics, 2:47013 (LA-UR-77-392) 

THERMONUCLEAR REACTOR MATERIALS/TEST 

FACILITIES 

Fiscal year 1976 DT fusion neutron irradiations and dosimetry at 
the LLL rotating target neutron source, 2:47014 (UCID-17427) 

Multiple-component materials test facilities for magnetic fusion 
energy, 2:47012 (ERDA-77-52) 

ONUCLEAR REACTORS 

(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are disc .) 

See also LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 
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THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index for a research and fusion reactors. 
Volume 11, No. 4, 1977. Bibliography, author index, subject 
index, a appendix, 2:46918 
THERMONUCLEAR REACTORS/FUEL CYCLE 
EPRI Asilomar pa ae the possibility of advanced fuel fusion 
reactors, fusion-fission hybrid breeders, small fusion power 
reactors, Asilomar, California, December 15-17, 1976, 2:46992 
(EPRI-ER-378-SR) 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 


MAGNETS 
Letter report for the 
June 1, 976, 2:46991 (ORNL/TM- 
THERMONUCLEAR REACTORS/SYNCHROTRONS 
Limitations of heavy ion synchrotron acceleration for inertial 
fusion, 2:46134 (BNL-22545) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOBACILLUS OXIDANS/METABOLISM 
ae | studies of a biochemical desulfurization method, 
44 
THIOETHERS 
See SULFIDES 
THIOLS/RADIOSENSITIVITY EFFECTS 
Biophysical and biochemical studies of modification of damage to 
DNA, 2:46539 (UCLA-12-1082) 
THIONAPHTHENES/ABUNDANCE 
Sulfur compounds in oils from the western Canada tar belt, 


2:45074 
THIONAPHTHENES/DESULFURIZATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Quarterly report, June 20, 1976-September 
19, 1976, 2:44720 (FE-2028-6) 
THIONAPHTHENES/REMOVAL 
Production of refined naphthalene grades from sulfur-rich 
2:44762 


See CHEST 
THORIUM/ACTIVATION ANALYSIS 
Quantitative thorium determination in 30 o: ae during human 
thorotrastosis (Neutrons), 2:45962 (RFP-Trans-222) 
THORIUM/MUONIC ATOMS 
Measurement of total muon-capture rates in and 
239 Pu, 2:46782 
THORIUM/OXIDATION 
Luminescence studies of oxygen absorption on thorium, 2:45919 
(UCRL-79175) 
THORIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Contributions to the analysis of nuclear raw materials. XII. 
Determination of uranium and thorium in sediments of Austrian 
surface waters, 2:45965 
THORIUM 230 TARGET/TRITON REACTIONS 
Levels of isotopes 7** 255 237Pa and 22° 31 Ac studied by the (t,a) 
reaction (15 MeV; cross sections, DWBA), 2:46865 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Delayed neutron spectra from fast fission. Progress report 
(Summary of research activities of Dept. of Nuclear 
Engineering, U. of Washington), 2:46867 (RLO-2225-T31-7) 
Measured near-equilibrium delayed neutron spectra ary by 
fast-neutron-induced fission of ***Th, 
239 Py (130 to 1500 keV, energy spectra), 2:46868 (RLO-2228- 


T31-8) 
THORIUM 232 TARGET/TRITON REACTIONS 
Levels of isotopes 7*° 2°5 237Pa and 72° 23! Ac studied by the (t,a) 
reaction (15 MeV; cross sections, DWBA), 2: ll 
THORIUM CARBIDES/CHEMICAL PREPARATI 
Progress made in research of non-oxide fuel ny 2:45118 
THORIUM ORES/BIBLIOGRAPHIES 
Selected bibliography on the geology of Canadian 
occurrences of uranium and thorium, 2:45085 (NP- 946) 
THORIUM RESERVES/AERIAL SURVEYING 
Aerial gamma-ray and ma ic survey of the delta area, Utah. 
Final report. Volume 2 (U and Th reserves), 2:46702 (GJBX- 
18(77)) 
THORIUM RESERVES/GEOPHYSICAL SURVEYS 
Aerial gamma-ray and magnetic survey of the Bethel and Yukon 
Areas, Alaska. Final report. Volume 2 (Th and U reserves), 
2:46701 (GJBX-5(77)) 
THORIUM RESERVES/MAPS 
Aerial gamma-ray and ic survey of the delta area, Utah. 
Final report. Volume 2 (U and Th reserves), 2:46702 (GJBX- 
18(77)) 
THREE-BODY PROBLEM/BOUNDARY CONDITIONS 
Boundary-condition model in two- and three-particle 


TOBACCO PLANT 


THROMBOSIS/DIAGNOSTIC TECHNIQUES 

Clinical studies short-lived isotopes (/sup 99m/Tc, 151), 2:46499 

(UCLA-12-1082) 
THROMBOSIS/SCINTISCANNING 
Clinical studies short-lived isotopes (/sup 99m/Tc, 151), 2:46499 
(UCLA-12-1082) 
THTR-300 REACTOR/CONSTRUCTION 
Status report on the THTR at Uentrop, 2:45430 
THTR-300 REACTOR/SPECIFICATIONS 
Status report on the THTR at Uentrop, 2:45430 
THYMINE/BIOLOGICAL REPAIR 
a induced by ionizing radiation (Gamma radiation), 
2:46541 
THYMINE/RADIOLYSIS 
oe induced by ionizing radiation (Gamma radiation), 
THYMOCYTES/IMMUNE REACTIO 
Age-related changes in T cell wee ma (Mice), 2:46530 
US/METABOLISM 

Protein synthesis and energy metabolism in rat thymic 
lymphocytes: regulation by glucocorticoids and interactions 
with cyclic amp-elevating stimuli, 2:46452 (UR-3055-22) 

THYROID/DELAYED RADIATION EFFECTS 

Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute ('*°I, "I, /sup 99m/Tc tracer 
techniques), 2:46559 

THYROID/NEOPLASMS 

Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute ('°I, "I, /sup 99m/Tc tracer 
techniques), 2:46559 

THYROID/PATHOLOGY 

Clinical studies short-lived isotopes (/sup 99m/Tc, !*°1), 2:46499 

(UCLA-12-1082) 
THYROID/SCINTISCANNING 

Clinical studies short-lived isotopes (/sup 99m/Tc, '*51), 2:46499 
(UCLA-12-1082) 

Information for physicians on irradiation-related thyroid cancer, 
The National Cancer Institute ('*°I, '°"I, /sup 99m/Tc tracer 
techniques), 2:46559 

TIN/SUPERCONDUCTIVITY 
Composite superconducting materials (Patent), 2:45943 
TIN 124 TARGET/HEAVY ION REACTIONS 

Calculation of compound-nucleus cross sections for symmetric 

very-heavy-ion reactions, 2:46878 
TIN COMPLEXES/CRYSTAL STRUCTURE 

Stable homopolyatomic anions. Synthesis and crystal structures of 
salts containing the pentaplumbide(2-1) and pentastannide(2-1) 
anions (Stabilized by complexation with 2,2,2-crypt), 2:45996 

TIN COMPLEXES/SYNTHESIS 

Stable homopolyatomic anions. Synthesis and crystal structures of 
salts containing the pentaplumbide(2-1) and pentastannide(2-1) 
anions (Stabilized by complexation with 2,2,2-crypt), 2:45996 

TIN TELLURIDES/SUPERCONDUCTIVITY 

Composite superconducting materials (Patent), 2:45943 

TISSUES 
See also EPITHELIUM 


SKIN 
TISSUES/ACTIVATION ANALYSIS 
Quantitative thorium determination in 30 o _— during human 
thorotrastosis (Neutrons), 2:45962 (RFP-Trans-222) 
TISSUES/RADIONUCLIDE KINETICS 
Gastrointestinal absorption of ® Nb by rats of different ages, 
2:46587 
TISSUES/SCINTISCANNING 
Basic nuclear medicine, 2:46496 (UCLA-12-1082) 
TITANIUM/REFINING 
Electroslag melting process, 2:45873 (PB-263219) 
TITANIUM/SPUTTERING 
Sputtering of thin films in an ion microprobe, 2:46767 
‘ANIUM ALLOYS/HYDRIDATION 
Investigations of intermetallic alloy hydridng mechanism. First 
annual progress report, 2:45917 (ORO-5246-1) 
TITANIUM ALLOYS/MICROSTRUCTURE 
Use of microstructure control to toughen ferritic steels for 
cryogenic use. iI. Fe-Mn steels, 2:45883 (LBL-5782) 
TITANIUM ALLOYS/PHASE TRANSFORMATIONS 
Mechanism of martensite transformation in near equiatomic NiTi 
alloy, 2:45882 (LBL-5143) 
TITANIUM HYDRIDES/SYNTHESIS 
Metalhydrides, 2:45930 (N-77-11158) 
TITANIUM OXIDES/LUNG CLEARANCE 
Effect of amosite and chrysotile asbestos on the clearance of TiO2 
particles from the lung (Rats), 2:46525 


See NICOTIANA 
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TOADS 
See FROGS 
THROMBOCYTES TOBACCO PLANT 
See BLOOD PLATELETS 


TOBACCO SMOKES/BIOLOGICAL EFFECTS 


TOBACCO SMOKES/BIOLOGICAL EFFECTS _ : 
Adult mortality in two communities with widely different air 
pollution levels, 2:46684 
TOBACCO SMOKES/INHALATION 
Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
TFTR DEVICE 
TOKAMAK DEVICES/ALFVEN WAVES 
Nonlinear theory for excitation of Alfven waves in a tokamak, 


TOKAMAK DEVICES/ION DENSITY 
Impurities i “ the plasma with a high electron density in the TM-3 
tokamak, 2:46939 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
wo multipass Thomson scattering system for tokamaks, 


TOKAMAK DEVICES/PLASMA INSTABILITY 
a of steady-state thermonuclear reaction in a tokamak, 
92 


TOKAMAK TYPE REACTORS/CHARGED-PARTICLE 
TRANSPORT 
Azimuthal distribution of the flux of high-energy a _— to the 
chamber wall in an axisymmetric tokamak, 2:46924 
TOKAMAK TYPE REACTORS/ENERGY LOSSES 
Critical impurity concentrations for power multiplication in beam- 
heated torodial fusion reactors, 2:46921 (PPPL-1350) 
TOKAMAK TYPE REACTORS/IMPURITIES 
Critical impurity concentrations for power multiplication in beam- 
heated torodial fusion reactors, 2:46921 (PPPL-1350) 
TOKAMAK TYPE REACTORS/REACTIVITY 
Reduction in fusion-neutron production in nonaxisymmetric 
tokamak devices, 2:46989 (PPPL-1300) 
TOKAMAK TYPE REACTORS/TRANSPORT THEORY 
oD transport in a elliptic tokamak, 2:46948 (ORNL/TM- 
5631 
— cca model for a tokamak plasma, 
2:4695 


TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOLUENE/EQUILIBRIUM 
Calculation of solid-liquid equilibrium in hydrocarbon systems, 
2:46000 (UCRL-Trans-11223) 
TOMOGRAPHY 
Basic principles of computed axial tomography, 2:46503 
Complementary role of computerized axial transmission 
tomography and radionuclide imaging of the brain, 2:46505 
Computed cranial tomography and radionuclide cisternography in 
hydrocephalus, 2:46508 
Computerized cranial tomography and radionuclide imaging in the 
detection of intracranial mass lesions, 2:46506 
Nuclide imaging and computed tomography in cerebral vascular 
disease, 2:46507 
TOMOGRAPHY/COST BENEFIT ANALYSIS 
Clinical efficacy and cost analysis of cranial computed 
tomography and the radionuclide brain scan, 2:46504 
TOMOGRAPHY/EFFICIENCY 
Clinical efficacy and cost analysis of cranial computed 
tomography and the radionuclide brain scan, 2:46504 
TOMOGRAPHY/RESEARCH PROGRAMS 
Physics of x-ray computed tomography, 2:46483 (UCLA-12-1082) 
TONOPAH TEST RANGE/RADIATION MONITORING 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
TOTAL ENERGY SYSTEMS 
See also MIUS 
Solar collector field subsystem mon on the fixed mirror solar 
concentrator. Final report, 8, 1976-September 30, 1976 
(For Sandia Solar Total Energy ‘ua, 2:45294 (GA-A- 
14209(Rev.)) 
Technology assessment of modular integrated utility systems. 
Volume 1. Summary report, 2:45636 (ORNL/HUD/MIUS-24) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Total-energy cities in mild climates, 2:45642 
TOTAL FLOW SYSTEMS/TURBINES 
Interim report on performance tests of a total flow impulse turbine 
for geothermal applications, 2:45320 (UCID-1741 Ne 
TOXIC MATERIALS/BIOLOGICAL EFFECTS 
Materials safety data sheets: the basis for control of toxic 
chemicals, 2:46680 (ORNL/TM-5721(Vol.1)) 
TOXIC MATERIALS/CHEMICAL COMPOSITION 
Materials safety data sheets: the basis for control of toxic 
chemicals, 2:46680 (ORNL/TM-5721(Vol.1)) 
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TOXIC MATERIALS/DATA COMPILATION 
Materials safety data sheets: the basis for control of toxic 
chemicals, 2:46680 (ORNL/TM-5721(Vol.1)) 
Materials safety data sheets the basis for control of toxic 
chemicals. Volume II, 2:46681 (ORNL/TM-5722) 
TOXIC MATERIALS/FIRST AID 
Materials safety data sheets: the basis for control of toxic 
chemicals, 2:46680 (ORNL/TM-5721(Vol.1)) 
TOXIC MATERIALS/FLAMMABILITY 
Materials safety data sheets: the basis for control of toxic 
chemicals, 2:46680 (ORNL/TM-5721(Vol.1)) 
TOXINS 
See also HAZARDOUS MATERIALS 
TOXINS/CHEMICAL ANALYSIS 
Isolation and structure determination of the mycotoxin 
chaetoglobosin C: a new [13] cytochalasin (Penicillium, **Cf 
tracer technique), 2:46387 
TOXINS/MOLECULAR STRUCTURE 
Isolation and structure determination of the mycotoxin 
chaetoglobosin C: a new [13] cytochalasin (Penicillium, *Cf 
tracer technique), 2:46387 
TRACER TECHNIQUES 
Applicability of radiotracers for the investigation of the distillation 
of hydrocarbons, 2:44958 
TRACHEA/INJURIES 
Fate of early carcinogen-induced lesions in tracheal epithelium 
(Rats, 7,12-dimethylbenz (a) anthracene), 2:46659 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRAINING 
See EDUCATION 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSDUCERS/CALIBRATION 
Stress-gage system for the megabar (100 GPa) range. Final report 
13 Aug 1974-Mar 1976, 2:46201 (AD-A-035583) 
TRANSDUCERS/SUPERCONDUCTING MAGNETS 
Superconducting transducer, 2:46061 (AD-D-001945) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFORMERS/ AVAILABILITY 
Elin distribution transformers up to 1600 KVA, 2:45380 
TRANSFORMERS/COOLING 
Oil directed cooling of transformers, 2:45381 
TRANSFORMERS/FEASIBILITY STUDIES 
Gas-insulated fluidized bed transformer. Final report, 2:45378 
(EPRI-EL-302) 
TRANSITION ELEMENT ALLOYS/PHASE STUDIES 
Atomic ordering in binary A15-type phases. Research and 
development report, 2:45878 (AD-A-033584) 
TRANSPIRATION/AGE DEPENDENCE 
Abscisic acid content, transpiration, and stomatal conductance as 
related to leaf age in plants Xanthium a L, 2:46389 
TRANSPIRATION/MEASURING METHO: 
Field measurement of transpiration in 2:46527 
TRANSPORT 
(Limited to the movement of pa he and persons.) 
TRANSPORT/GOVERNMENT POLICIES 
Solving public passenger transportation problems: a need for 
policy reorientation (Brokerage or consumer-oriented approach 
needed), 2:45645 (DOT-TST-77-35) 
TRANSPORT/SOCIO-ECONOMIC FACTORS 
Solving public passenger transportation problems: a need for 
policy reorientation (Brokerage or consumer-oriented approach 
needed), 2:45645 (DOT-TST-77-35) 
TRANSPORT/STATISTICS 
Statistical yearbook, 1975: twenty-seventh issue, 2:45654 
TRANSPORT REGULATIONS 
Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 
TRANSPORTATION SECTOR/ELECTRIC POWER 
Consensus forecast of U.S. electricity supply and demand to the 
year 2000, 2:45725 (ORNL/TM-5370) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Energy manager's handbook, 2:45681 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) 
TRANSPORTATION SECTOR/ENERGY DEMAND 
Consensus forecast of U.S. energy supply and demand to the year 
2000, 2:45690 (ORNL/TM-5369) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 
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TRANSPORTATION SYSTEMS/COMPARATIVE 
Fa pon, 
potential for transit as an energy saving option. Final 
2:45838 (PB-263087) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
a transportation topics: energy primer, 2:45801 (PB- 


7) 
TRANSPORTATION SYSTEMS/FUEL CONSUMPTION 
Assessment of fuel-conservation potential of a ground- 
transportation system due to full utilization of its mass 
transportation capabilities. Final report (Kansas City, Kansas), 
2:45805 (PB-262125) 
TRANSPORTATION SYSTEMS/MARKET 
Solving public passenger transportation problems: a need for 
policy reorientation (Brokerage or consumer-oriented approach 
needed), 2:45645 'T-TST-77-35) 
SURANIUM ELEMENTS 


See also PLUTONIUM 
TRANSURANIUM ELEMENTS/BIOLOGICAL RADIATION 


EFFECTS 
Role of animal toxicity studies in the evaluation of human health 
risks from internally deposited transuranics (Problems in 
extrapolation of animal data to man), 2:46581 (BNWL-SA-5881) 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
Environmental monitoring for some transuranium elements, 
2:46208 (CONF-770409-5) 
TRANSURANIUM ELEMENTS/RADIATION MONITORING 
Environmental monitoring for some transuranium elements, 
2:46208 (CONF-770409-5) 
TRANSURANIUM ELEMENTS/RADIOACTIVE WASTE 
STORAGE 
Transuranic waste retrievable burial (22 May 1973) (Engineering 
Materials) (2 drawings), 2:45187 a 
TRANSURANIUM ELEMENTS/TOXI 
Role of animal toxicity studies in the Sedans of human po 
risks from internally deposited transuranics (Problems 
extrapolation of animal data to man), 2:46581 (BNWL-SA-5881) 
TRAPPED ELECTRONS/SPIN-LATTICE RELAXATION 
Electron spin-lattice relaxation mechanism involving tunneling 
modes for trapped radicals in glassy matrices. Theoretical 
and to trapped electrons in y-irradiated 


See also PINES 
Age structure models of balsam fir and eastern hemlock, 2:46282 
TREES/PLANT GROWTH 
Growth reduction in American sycamore paw occidentalis 
L.) caused by Pb-Cd interaction, 2:46638 
TREES/TRANSPIRATION 
Field measurement of transpiration in Douglas-fir, 2:46527 
UTYL PHOSPHATE 


REEDIN 
Calculation of toroidal fusion reactor blankets by Monte Carlo, 
2:46997 (LA-UR-77-868) 
TRITIUM/CONT. 
Calculation of toroidal fusion reactor blankets by Monte Carlo, 
2:46997 (LA-UR-77-868) 
TRITIUM/ISOTOPE PRODUCTICN 
Tritium production in France, 2:46028 (ERDA-tr-286) 
TRITIUM/LASER IMPLOSIONS 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2:46922 
TRITIUM/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1976 (*H, 
238 Pu, Mound laboratory), 2:46257 (MLM-2416) 
TRITIUM/RADIOECOLOGICAL CON na IN 
Annual environmental voce calendar year 1976 (°H, 
238Puy, Mound laboratory), 2:46257 (MLM- 2416) 
TRITIUM/REMOVAL 
Chemical Engineering Division sodium technology annual 
1975-June 1976 2:45442 (ANL-76-105) 
TRITIUM/SCINTILLATION COUNTING 
Determination of tritium pete in fuel reprocessing liquid 
waste by vacuum freeze distillation, 2:45135 
Radiochemical methods, used for the investigations on the 
sectional distribution of '*°I and *H in highly irradiated UO. 
llets used in nuclear power stations, 2:45131 
TRITIUM IONS/ION-MOLECULE COLLISIONS 
Mercury spectra and photosensitized reactions in low temperature 
matrices. Final report, 2:46013 (COO-0584-54) 
TRITIUM OXIDES/RADIATION MONITORING 
Environmental —— the vicinity of the Savannah River 
Plant. Annual report, 1976 (°H, SCs. Sr), 2:46256 (DPSPU- 
77-30-1) 


TURBINE BLADES/AERODYNAMICS 


TRITIUM CONCENTRATION 
Environmental monitoring in the vicinity of the Savannah River 
report, 1976 (*H, Sr), 2:46256 (DPSPU- 
TRITON REACTIONS/PICKUP REACTIONS 
Levels of isotopes 37Pa and Ac studied by the (t,a) 
reaction (15 MeV; cross sections, DWBA), 2:46865 
TROUT/BIOLOGICAL ADAPTATION 
Structural changes in glyceraldehyde-3-phosphate deh 
isolated from temperature-acclimated rainbow trout ( 
irdneri), 2:46604 
TROUT/POPULATION DYNAMICS 
Further success in the development of laboratory techniques for 
wning brook trout, Salvelinus fontinalis, 2:46366 
TRO ERATURE EFFECTS 
Structural changes in glyceraldehyde-3-phosphate deh 
isolated from — rainbow trout ( 
gairdneri), 2:46604 
Temperature selection of goldfish (Carassius auratus L.) and brook 
trout (Salvelinus fontinalis Mitch.) after heterogeneous 
temperature acclimation, 2:46607 
TUBER IS/DIAGNOSTIC TECHNIQUES 
Lymphocyte blastogenesis in the diagnosis of tuberculosis in 
2:46533 (LA-UR-77-95) 


TUB 
(For objects of tubular shape; not for ef TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES. 
xplosive plugging of heat exchangers. . 6, 2:45424 
BES/HEAT TRANSFER 


Test facility to measure heat transfer ormance of advanced 
condenser tubes, 2:46039 (AD-A-035838) 
TUBES/MECHANICAL VIBRATIONS 
Experimental development of design criteria to limit liquid cross- 
low-induced vibration in nuclear reactor heat exchange 
equipment, 2:45539 
TUBES/PERMEABILITY 
Hydrogen- and tritium permeation through helium heated tube 
walls, 2:45501 
TUBES/PHYSICAL RADIATION EFFECTS 
Use of pressurized eccentric tubes to study the effect of 
hydrostatic stress on swelling, 2:45924 (ORNL/TM-5780) 
TUBES/STRESSES 
Use of pressurized eccentric tubes to study the effect of 
hydrostatic stress on swelling, 2:45924 (ORNL/TM-5780) 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/CELL PROLIFERATION 
Nonrandom chromosomal changes in human malignant cells, 
2:46423 (CONF-770308-2) 
TUMOR CELLS/CHROMOSOMAL ABERRATIONS 
Nonrandom chromosomal changes in human malignant cells, 
2:46423 (CONF-770308-2) 
TUMOR CELLS/RADIOSENSITIVITY 
Radiosensitization of hypoxic tumor cells by simultaneous 
administration of hyperthermia and nitroimidazoles (X 
radiation), 2:46547 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CATALYTIC EFFECTS 
Influence of - temperature roasting on the catalytic activity of 
tungsten in t aes of ammonia, 2:45229 
TUNGSTEN/DEPOS 
Tungsten metallizing - ceramics, 2:45929 (LA-6705- 
MS) 
TUNGSTEN/ION COLLISIONS 
— scattering from W single crystals by MeV He* ions, 
2:46776 
TUNGSTEN 184 TARGET/OXYGEN 18 REACTIONS 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
TUNGSTEN BASE ALLOYS/SINTERING 
Reduced sintering distortion in tungsten-nickel-iron alloys by use 
of alloying additions, 2:45874 (Y/DA-7117) 
GSTEN COMP PLEXES/BINDING ENERGY 
Use an oxygen Is binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
TUNGSTEN COMPLEXES/CONFIGURATION 
INTERACTION 


Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
TURBINE BLADES/AERODYNAMICS 
Self-regulating composite bearingless wind turbine. Fi 
June 3, 1978-June 2, 2, 1976, 2:45337 (COO/2614-76/1) 
Self-regulating composite bearingless wind turbine. Executive 
summary, June 3, 1975-June 2, 1976, 2:45338 (COO/2614-76/2) 


173S 
See TBP 

TRIPLET PARTICLES 
See QUARKS 


TURBINE BLADES/ALIGNMENT 
Hydraulic torque on misali vanes, 2:45605 
TURBINE BLADES/CO: 
Self-regulating composite Saintes wind turbine. Final report, 
June 3, 1975-June 2, 1976, 2:45337 (COO/2614-76/1) 
Self-regulating composite bearingless wind turbine. Executive 
summary, June 3, 1975-June 2, 1976, 2:45338 (COO/2614-76/2) 
TURBINE BLADES/NEUTRON RADIOGRAPHY 
Evaluation of californium-252-based neutron radiography and 
photon scattering techniques for the inspection of hot iso- 
statically pressed components of T-700 aircraft engine. Final 
report, 2:46110 (AD-A-036000) 
TURBINE BLADES/PERFORMANCE TESTING 
Self-regulating composite bearingless wind turbine. Final report, 
June 3, 1975-June 2, 1976, 2:45337 (COO/2614-76/1) 
Self-regulating composite bearingless wind turbine. Executive 
summary, June 3, 1975-June 2, 1976, 2:45338 (COO/2614-76/2) 
TURBINE BLADES/TORQUE 
Hydraulic torque on misaligned guide vanes, 2:45605 
TURBINES 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/PERFORMANCE TESTING 
Interim report on performance tests of a total flow impulse turbine 
for geothermal applications, 2:45320 (UCID-17411) 
ENERATORS 


See also HYDRAULIC TURBINES 
TURBOGENERATORS/CONTROL SYSTEMS 
Combined suboptimal excitation control and governing of ac 
turbogenerators using dynamic sensitivity analysis, 2:45364 
TURBOGENERATORS/ENERGY LOSSES 
Calculation of losses in the end region of turbogenerators, 2:45363 
TURBOGENERATORS/EXCITATION 
Combined suboptimal excitation control and governing of ac 
turbogenerators using dynamic teow analysis, 2:45364 
TURBOGENERATORS/SPEED REGU RS 
Electric power plant and turbine none control system for 
use therein (Patent), 2:45433 
TURBOJET ENGINES/FEASIBILITY STUDIES 
— of small turbofan engines applicable to single-engine light 
lanes. Final report, 2:45802 (N-77-11054) 
TURB JET ENGINES/FUEL CONSUMPTION 
Study of small turbofan engines applicable to single-engine light 
airplanes. Fina! report, 2:45802 (N-77-11054) 
TURBULENT HEATING/DISTRIBUTION FUNCTIONS 
Certain aspects of the production of high-energy ions in a 
turbulent current-carrying plasma, 2:46925 
TWO-BODY PROBLEM/BOUNDARY CONDITIONS 
—— model in two- and three-particle problems, 


TWO-PHASE FLOW/CRITICAL FLOW 
Structure of a two-phase flow in the critical cross section, 2:46106 
TWO-PHASE FLOW/DENSITY 
Observations of the particle number density of tqo-phase flows in 
microchannels using laser anemometry, 2:46098 (N-77-13376) 
TWO-PHASE FLOW/HEAT TRANSFE 
Augmentation of steady-state and transient two-phase heat transfer 
using mechanical acceleration, 2:46103 
Boiling augmentation with structured surfaces, 2:46101 
Experimental study of horizontal in-tube condensation, 2:46102 
Survey of augmentation of two-phase heat transfer, 2:46100 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Multidomain multiphase fluid mechanics, 2:45570 (ANL-CT-77-3) 
TWO-STREAM INSTABILITY/ICR HEATING 
Cross-field-current driven lower-hybrid instability and stochastic 
ion heating, 2:46928 
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UDP-glucose: glucan synthetase in developing cotton fibers. I. 
Kinetic and physiological properties, 2:46412 
UDP-glucose: glucan synthetase in developing cotton fibers. II. 
Structure of the reaction product, 2:46413 
UKKAINIAN SSR/NATURAL GAS DEPOSITS 
Geological nature of local gravitational minima of the southern 
fringes of the donbas and prospects of the search for oil and gas 
in this region, 2:44916 
UKRAINIAN SSR/PETROLEUM DEPOSITS 
Geological nature of local gravitational minima of the southern 
fringes of the donbas and prospects of the search for oil and gas 
in this region, 2:44916 
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ULTRACOLD NEUTRONS/NEUTRON TRANSPORT THEORY 
Optical potential for ultracold neutrons, 2:46894 
ULTRASONIC TESTING 


Current problems of materials testing with ultrasonics, 2:45533 
ULTRASONIC WAVES/BIOLOGICAL EFFECTS 
Agglomerated nuclei in ultrasonicated Vicia faba roots: a partial 
elucidation of their derivation (Tritium tracer techniques), 


2:46435 
Effect of 2 MHz ultrasound on DNA, RNA, and protein synthesis 
in Pisum sativum root meristem cells, 2:46383 
ULTRASONICS 
See ULTRASONIC WAVES 
UNCERTAINTY PRINCIPLE 
Human perception and the uncertainty principle, 2:46905 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/SEISMIC WAVES 
Study; of the structure of the upper portion of the mantle on the 
basis of data from deep seismic sounding (DSS), 2:46714 
(UCRL-Trans-11235) 
UNDERGROUND MINING/ACID MINE DRAINAGE 
Evaluation of the environmental effectiveness of close down 
procedures: eastern underground coal mines, 2:44818 
UNDERGROUND MINING/CORROSION 
Corrosivity of underground mine atmospheres and mine waters: a 
review and preliminary study (64 refs), 2:44851 
UNDERGROUND MINING/GROUND SUBSIDENCE 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado (16 refs), 2:44852 
Some engineering geologic factors controlling coal mine 
subsidence in Utah and Colorado (16 references), 2:44846 (NP- 


22039) 
UNDERGROUND MINING/SUPPORTS 
Powered roof supports today - and tomorrow (2 refs), 2:44870 
UNDERGROUND MINING/WASTE PROCESSING 
Electrokinetic consolidation of slimes in an underground mine. 
Report of investigations, 2:46127 (PB-262737) 
UNDERGROUND NUCLEAR STATIONS/PLANNING 
nea workplan for compliance with AB 2821, 2:45560 (NP- 
21868) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNIFIED GAUGE MODELS/MUON-NUCLEON 
INTERACTIONS 
Reaction .~ + nucleus yields e~ + nucleus in gauge theories, 
2:46839 
UNITED KINGDOM/ELECTRIC POWER 
Efficiency and fairness of the terms and conditions under which 
electricity is sold to British manufacturing establishments 
(Optimality of Bulk Supply Tariff questioned), 2:45730 
UNITED KINGDOM/ENERGY POLICY 
Coal for the future: progress with plan for coal and prospects to 
the year 2000, 2:45713 
How to use Britain's energy advantages, 2:45708 
UNITED KINGDOM/FUEL CONSUMPTION 
Place of petroleum in the U.K. fuel market, 2:45709 
UNITED KINGDOM/INDUSTRIAL PLANTS 
Analysis of selected energy systems (Energy accounting in real- 
world situations in industry), 2:45641 
UNITED KINGDOM/LNG PLANTS 
Liquefied natural gas in the North West, 2:45021 
UNITED KINGDOM/NATURAL GAS INDUSTRY 
Empirical study of peak-load pricing and investment policies for 
the domestic market of gas in Great Britain, 2:45719 
How to use Britain’s energy advantages, 2:45708 
UNITED KINGDOM/PETROLEUM 
Place of petroleum in the U.K. fuel market, 2:45709 
UNITED KINGDOM/PLANNING 
Control of design and construction of power stations, 2:45431 
UNITED KINGDOM/POWER GENERATION 
Aero engines dominate CEGB peaking programme, 2:45734 
UNITED KINGDOM/REACTOR LICENSING 
Radioactive waste management, reactor safety, and siting, 2:45489 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/NEUTRINOS 
Neutrino astrophysics, 2:46727 (N-77-11946) 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
URACILS 
See also CILS 


Synthesis and biological incorporation of icons into 
macromolecules for NMR study. Progress report, June 1, 1976- 
May 31, 1977, 2:46371 (COO-2451-3) 
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URACILS/CHEMICAL BONDS 
Model compounds for protein-nucleic acid interactions. 5. 5-S- 
Cysteinyluracil monohydrate, a photoaddition product between 
an amino acid and pyrimidine base, 2:46017 
URACILS/CRYSTAL STRUCTURE 
Model compounds for protein-nucleic acid interactions. 5. 5-S- 
Cysteinyluracil monohydrate, a — product between 
an amino acid and pyrimidine base, 2: 
URAGAN STELLARATOR/PLASMA DIAGNOSTICS 
Possible direct measurements of local populations of excited 
hydrogen levels in a plasma by resonant laser scattering, 2:46940 
URANATES/MULTI-ELEMENT ANALYSIS 


Contributions to the analysis of nuclear raw materials. XIII. 
Determination of 14 elements in yellow cake samples by atomic 
absorption spectrophotometry, 2:45963 

M 


See also ENRICHED URANIUM 
URANIUM-ALPHA 
URANIUM/ACTIVATION ANALYSIS 

Oak Ridge analytical program (For National Uranium Reserves 

Evaluation Program), 2:45088 (CONF-770314-7) 
URANIUM/AFFINITY 
Metal atoms as superbases: the gas phase proton affinity of 
uranium, 2:46027 
URANIUM/CHEMICAL ANALYSIS 
PUREX process analytical chemistry, 2:45130 
URANIUM/CONSUMPTION RATES 

System dynamics model of national energy usage, 2:45692 

(SAND-76-0415) 
URANIUM/FLUORESCENCE SPECTROSCOPY 

Oak Ridge analytical program (For National Uranium Reserves 
Evaluation Program), 2:45088 (CONF-770314-7) 

The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
polonium. Supplementary material, 2:45967 (PB-260010) 

URANIUM/FRACTURING 

Spall studies in uranium, 2:45904 

URANIUM/ION EXCHANGE 

Evaluation of organic and inorganic adsorbents for the removal of 
uranium and plutonium from process streams, 2:45170 (MLM- 
2424(OP)) 

URANIUM/LASER ISOTOPE SEPARATION 
ae power tunable laser for the 9-12.5-j1m spectral range, 
45111 
URANIUM/LEACHING 

Extracting uranium from a Wyoming granite, 2:45107 (BM-RI- 
8219) 

URANIUM/MASS SPECTROSCOPY 

Rapid determination of uranium in natural waters by thermal 
emission mass spectrometry (For Uranium Resources 
Evaluation Program), 2:45969 (GJBX-36(77)) 

URANIUM/MUONIC ATOMS 

Measurement of total muon-capture rates in *°?Th, and 

239 Pu, 2:46782 
URANIUM/OXIDATION 

General Chemistry Division quarterly report, October-December 

1976, 2:45960 (UCID-15644-76-4) 
URANIUM/PROSPECTING 

Annual NURE report, 1976, 2:45094 (GJBX-11(77)) 

Geochemical reconnaissance for uranium in the arid regions of the 
western United States, 2:45105 (UCRL-79241) 

Results of uranium hydrogeochemical and stream sediment 
reconnaissance of the San Juan area, southwestern Colorado 
(National Uranium Resource Evaluation Program), 2:45102 
(LA-UR-77-1152) 

Uranium hydrogeochemical and stream sediment pilot survey of 
the Estancia Valley: Bernalillo, Santa Fe, San Miguel, and 
Torrance Counties, New Mexico (NURE program), 2:45103 
(LA-UR-77-1153) 

URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Contributions to the analysis of nuclear raw materials. XII. 
Determination of uranium and thorium in sediments of Austrian 
surface waters, 2:45965 

URANIUM/SEPARATION PROCESSES 

Photochemical separation of actinides in the Purex process, 

2:45124 (CONF-770506-1) 
URANIUM/SOLVENT EXTRACTION 

Air sparge batch contactor for solvent extraction processing of 

mixed actinide residues, 2:45136 
URANIUM 233/ENVIRONMENTAL TRANSPORT 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 

Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 

URANIUM 233/ULTRAFILTRATION 

Removal of plutonium and uranium from process streams 

ultrafiltration membranes, 2:45169 (MLM-2423(OP)) 


URANIUM 233 TARGET/NEUTRON REACTIONS 
Delayed neutron spectra from fast fission. Progress report 
(Summary of research activities of Dept. of Nuclear 
Engineering, U. of Washington), 2:46867 (RLO-2225-T31-7) 
Measured near-equilibrium delayed neutron spectra par by 
fast-neutron-induced fission of 7°*Th, 
to 1500 keV, energy spectra), 2:46868 (RLO2225- 
URANIUM 234/ENVIRONMENTAL TRANSPORT 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
URANIUM 234 TARGET/NEUTRON REACTIONS 
Intermediate structure studies of 7°*U cross sections (eV to 8.9 
MeV), 2:46866 
URANIUM 234 TARGET/TRITON REACTIONS 
Levels of isotopes 2°7Pa and 25! Ac studied by the (t,a) 
reaction (15 MeV; cross sections, DWBA), 2:46865 
URANIUM 235/ENVIRONMENTAL TRANSPORT 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
URANIUM 235/GAS CENTRIFUGATION 
Tokai works semi-annual progress report, July-December 1975, 
2:45117 (PB-263223) 
URANIUM 235/ISOTOPE SEPARATION 
Nuclear fuel cycle: (3) uranium enrichment, 2:45108 
URANIUM 235/LASER ISOTOPE SEPARATION 
Cost analyses of uranium enrichment by laser isotope separation 
process, 2:45115 
Laser spectroscopy and laser isotope separation in heavy atoms, 
2:45114 (UCRL-78967) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Delayed neutron spectra from fast fission. Progress report 
(Summary of research activities of Dept. of Nuclear 
Engineering, U. of Washington), 2:46867 (RLO-2225-T31-7) 
Measured near-equilibrium delayed neutron spectra pr roduced by 
fast-neutron-induced fission of ***Th, 7°°U, and 
be ‘ 130 to 1500 keV, energy spectra), 2:46868 (RLO-2225- 
* 
URANIUM 236/ENVIRONMENTAL TRANSPORT 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
URANIUM 236 TARGET/TRITON REACTIONS 
Levels of isotopes 237Pa and 5! Ac studied by the (t,a) 
reaction (15 MeV; cross sections, DWBA), 2:46865 
URANIUM 238/ENVIRONMENTAL TRANSPORT 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1)) 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
URANIUM 238/LASER ISOTOPE SEPARATION 
Laser spectroscopy and laser isotope separation in heavy atoms, 
2:45114 (UCRL-78967) 
URANIUM 238 TARGET/ARGON 40 REACTIONS 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
URANIUM 238 TARGET/NEON 20 REACTIONS 
Relativistic nuclear fluid dynamics (250 MeV, 2.1 ov 2:46877 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Delayed neutron spectra from fast fission. Progress report 
(Summary of research activities of Dept. of Nuclear 
Engineering, U. of Washington), 2:46867 (RLO-2225-T31-7) 
Measured near-equilibrium delayed neutron spectra produced by 
fast-neutron-induced fission of *°*Th, *°°U, 7°°U, and 
239 Py (130 to 1500 keV, energy spectra), 2:46868 (RLO-2225- 


T31-8) 
URANIUM 238 TARGET/TRITON REACTIONS 
Levels of isotopes and Ac studied by the (t,a) 
reaction (15 MeV; cross sections, DWBA), 2:46865 
URANIUM ALLOYS/GRAIN BOUNDARIES 
Grain boundary concentration mapping by the CoRaD technique 
(Cu-0.074 to 1.82 percent U; Count Rate Discriminator 
(CoRaD)), 2:45884 (UCRL-79148) 
URANIUM CARBIDES/CHEMICAL PREPARATION 
Progress made in research of non-oxide fuel materials, 2:45118. 
URANIUM COMPLEXES/CHEMICAL PREPARATION 
Synthesis, characterization, and properties of complexes of crown 
ethers with uranyl fluoride and related compounds, 2:46026 
(GAT-T-2583) 
URANIUM DEPOSITS/BIBLIOGRAPHIES 
Selected bibliography on the geology of Canadian deposits and 
occurrences of uranium and thorium, 2:45085 (NP-21946) 
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URANIUM DEPOSITS/CLASSIFICATION 


URANIUM DEPOSITS/CLASSIFICATION 

Preliminary rock type and genetic classificaton of uranium 

deposits, 2:45086 
URANIUM DEPOSITS/EXPLORATION 

Provenance of radioactive placers, Big Meadow area, Valley and 
Boise Counties, Idaho, 2:45095 (GJBX-15(77)) 

Survey of lands held for uranium exploration, development and 
production in fourteen western states in the six month period 
ending December 31, 1976, 2:45096 (GJBX-33(77)) 

Uranium exploration expenditures in 1976 and plans for 1977-78, 
2:45098 (GJO-103(77) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

A new approach for geochemical surveys of large areas for 
uranium resource potential, 2:45099 (K/UR-6) : 

Raw data report of elemental analyses from hydrogeochemical 
and stream sediment samples taken near Sterling and Fort 
Morgan, Northeastern Coiorado, December 1976 and January 
1977, 2:45100 (LA-6740-MS) 

URANIUM DEPOSITS/GEOLOGY 

Catahoula formation of the Texas Coastal Plain: depositional 
systems, composition, structural development, ground-water 
flow history, and uranium distribution, 2:45083 (GJBX-41(77)) 

URANIUM DEPOSITS/MAPS 
Energy resources map of Utah, 2:46710 
URANIUM DEPOSITS/MINERALIZATION 

Position of uraninite and/or coffinite accumulations to the 
hematite-pyrite interface in sandstone-type deposits (Grants 
Mineral Belt, New Mexico), 2:45087 

URANIUM DEPOSITS/PROSPECTING 

Collection and preparation of water samples for 
hydrogeochemical reconnaissance, 2:45092 (DP-MS-77-11) 

Collection and preparation of wet and dry stream-sediment 
samples (In arid and semi-arid regions for National Uranium 
Resources Evaluation Program), 2:45104 (UCRL-79240) 

Data verification procedures (For National Uranium Resource 
Evaluation Program), 2:45091 (CONF-770314-12) 

Geostatistics (In National Uranium Resources Evaluation 
Program), 2:45090 (CONF-770314-9) 

Hydrogeochemical and stream-sediment reconnaissance program 
at LLL, 2:45106 (UCRL-79243) 

LASL approach to uranium geochemical reconnaissance, 2:45101 
(LA-UR-77-1122) 

Oak Ridge analytical program (For National Uranium Reserves 
Evaluation Program), 2:45088 (CONF-770314-7) 

Operating summary of SRL Hydrogeochemical and Stream 
Sediment Reconnaissance program, 2:45093 (DP-MS-77-12) 

Uranium geochemical survey of the Crystal City-Beeville 
Quadrangles, Texas, 2:45089 (CONF-770314-8) 

URANIUM DEPOSITS/RESERVES 
Montana historical energy statistics, 2:45689 (NP-21894) 
URANIUM DEPOSITS/STRATIGRAPHY 

Geology, uranium deposits, and uranium favorability of the 
Hartford Hill Rhyolite and Truckee Formation, southwestern 
Washoe County, Nevada, and eastern Lassen County, 
California, 2:45082 (GJBX-16(77)) 

URANIUM DIOXIDE/ACTIVATION ANALYSIS 

Radiochemical methods, used for the investigations on the 
sectional distribution of '?°I and *H in highly irradiated UO2 
pellets used in nuclear power stations, 2:45131 

URANIUM DIOXIDE/CRITICALITY 

Critical experiments with low-moderated homogeneous mixtures 
of plutonium and uranium oxides containing 8, 15, and 30 wt % 
plutonium, 2:46072 

URANIUM DIOXIDE/DELAYED NEUTRONS 
Observation of a difference in yields of delayed neutron emitters 
from U3Os and UOz, 2:45522 
URANIUM DIOXIDE/DENSITY 
Controlled porosity reactor fuel, 2:45122 
URANIUM DIOXIDE/FABRICATION 

Fabrication of uranium-plutonium oxide microspheres by the 

hydrolysis process, 2:45121 
URANIUM DIOXIDE/PERFORMANCE 

(U,Pu)O: particle fuel for plutonium recycling in light water 

reactors, 2:45137 
URANIUM DIOXIDE/RADIOCHEMICAL ANALYSIS 

Radiochemical methods, used for the investigations on the 
sectional distribution of '!?°I and *H in highly irradiated UO. 
pellets used in nuclear power stations, 2:45131 

URANIUM DIOXIDE/STABILITY 

Controlled porosity reactor fuel, 2:45122 

URANIUM DIOXIDE/TRANSPORT 

Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 

URANIUM DIOXIDE/VAPORIZATION HEAT 

Vaporization behavior of UOz, 2:45119 

URANIUM HEXAFLUORIDE/TRANSPORT 

Overview of transportation in the nuclear fuel cycle, 2:45141 

(BNWL-2066) 
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URANIUM ISOTOPES/GAS CENTRIFUGATION 
New pro for a gas centrifuge with desirable counter-current, 
2:4511 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Method for separating the isotopes of a chemical element (Patent; 
acceleration of ion beam into series of collision boxes), 2:45110 
<= — for uranium isotope separation, 2:45109 (K/OA- 
7 
URANIUM MINES/HEALTH HAZARDS 
Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 
URANIUM NITRIDES/CHEMICAL PREPARATION 
Progress made in research of non-oxide fuel materials, 2:45118 
URANIUM ORES/HEALTH HAZARDS 


Respiratory tract carcinogenesis in large and small experimental 
animal following daily inhalation of radon daughters and 
uranium ore dust, 2:46577 (BNWL-SA-5910) 

URANIUM ORES/LEACHING 
a) uranium from a Wyoming granite, 2:45107 (BM-RI- 
1 
URANIUM ORES/TRANSPORT 

Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 

URANIUM OXIDES U308/CHEMICAL ANALYSIS 

Contributions to the analysis of nuclear raw materials. X. 
Spectrophotometric determination of manganese in UsOs 
samples, 2:45970 

URANIUM OXIDES U308/DELAYED NEUTRONS 

Observation of a difference in yields of delayed neutron emitters 

from UsOs and 2:45522 
URANIUM OXIDES U308/TRANSPORT 

Overview of transportation in the nuclear fuel cycle, 2:45141 
(BNWL-2066) 

URANIUM RESERVES/AERIAL SURVEYING 

Aerial gamma-ray and magnetic survey of the delta area, Utah. 
M07 at Volume 2 (U and Th reserves), 2:46702 (GJBX- 

URANIUM RESERVES/FORECASTING 

Estimation of uranium resources by life-cycle or discovery-rate 

models: a critique, 2:45084 (GJO-112(76)) 
URANIUM RESERVES/GEOPHYSICAL SURVEYS 

Aerial gamma-ray and magnetic survey of the Bethel and Yukon 
Areas, Alaska. Final report. Volume 2 (Th and U reserves), 
2:46701 (GJBX-5(77)) 

URANIUM RESERVES/MAPS 

Aerial gamma-ray and magnetic survey of the delta area, Utah. 

1807 _— Volume 2 (U and Th reserves), 2:46702 (GJBX- 
UM-ALPHA/DEFORMATION 

Comprehensive deformation of polycrystalline uranium at low 

temperatures, 2:45903 
COMPLEXES/CHEMICAL PREPARATION 

Synthesis, characterization, and properties of complexes of crown 
ethers with uranyl fluoride and related compounds, 2:46026 
(GAT-T-2583) 

AN AREAS/AIR POLLUTION 

Urban air pollution modeling without computers. Environmental 
monitoring series, 2:46231 (PB-262393) 

URBAN AREAS/ENERGY SOURCE DEVELOPMENT 

Time-series profile of urban infrastructure stocks in selected boom 
towns in the Rocky Mountain States (Twenty-six towns), 
2:45646 (LA-6687-MS) 

URBAN AREAS/INVESTMENT 

Time-series profile of urban infrastructure stocks in selected boom 
towns in the Rocky Mountain States (Twenty-six towns), 
2:45646 (LA-6687-MS) 

UREA/BIOLOGICAL EFFECTS 

Internal and higher-order structure of chromatin nu bodies, 

2:46370 (CONF-770308-1) 
ETABOLISM 


in caribou, cattle and sheep tracer technique), 


CLING 
= ns in caribou, cattle and sheep ('*C tracer technique), 


URETHANE/DIELECTRIC PROPERTIES 
Material and processing comparisons of four conformal coatings. 
Final report, 2:45945 (BDX-613-1496(Rev.)) 
URETHANE/PHYSICAL PROPERTIES 
Material and processing comparisons of four conformal coatings. 
Final report, 2:45945 (BDX-613-1496(Rev.)) 
CHEMICAL ANALYSIS 
aap method for nickel analysis in serum and urine by 
electrothermal atomic absorption etry, 2:46484 
rption spectrometry. 
See also IDAHO NATIONAL Z£NGINEERING 
LABORATORY 
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US ERDA/BIBLIOGRAPHIES 
—_— Headquarters reports: April 1977, 2:47020 (ERDA-77-41/ 


) 
US ERDA/ENERGY POLICY 
Synposis of proceedings: Energy Research t 
Administration public meeting, ‘The Midwest Perspective”. 
tonaay energy choices for the future, 2:45664 (ERDA-76- 
1 -4 
US ERDA/MANAGEMENT 
Maintenance managers guide, 2:47021 (ERHQ-0004) 
US ERDA/MEETINGS 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 
Proceedings of workshop on ERDA: R Program for the 
Rocky Mountain States, 2:45628 (LA-6541-C) 
US ERDA/RADIOACTIVE WASTE MANAGEMENT 
ERDA waste management program, 2:45150 (CONF-761075-) 
US ERDA/RESEARCH PROGRAMS 
Energy Conservation R and D Objectives W: Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 
ERDA’'s fossil energy activities, 2:45669 
Fossil Energy Research Program of the Energy Research and 
we | Administration, FY 1978, 2:44698 (ERDA-77-33) 
Quarterly report: energy information report to Congress 
by Public Law 93-319, amended by Public Law oenies Third 
quarter, 1976, 2:45629 (NTISUB/B-027-76/003) 
US FEA/REGULATIONS 
Report of the Presidential Task Force on reform of Federal 
Energy Administration regulations. Volume 2. Table of 
contents. Appendices, 2:45700 (PB-262182) 
US JCAE 
(Joint Committee on Atomic Energy.) 
US JCAE/HEARINGS 
Extent and significance of the impact on reactor licensing of 
recent court decisions. Hearing before the Joint Committee on 
Atomic Energy, Congress of the United States, Ninety-Fourth 
Congress, Second Session, August 27, 1976, 2:45494 
US NRC/REACTOR LICENSING 
Staff discussion of twelve — technical issues raised by 
responses to November 3, 1976 memorandum from Director, 
NRR to NRR staff, 2:45493 “PB261913) 


See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 


KANSAS 
KENTUCKY 
MICHIGAN 
MISSISSIPPI 
MONTANA 
NEVADA 

NEW MEXICO 
NEW YORK 
DAKOTA 


PENNSYLVANIA 
TEXAS 
UTAH 
WASHINGTON 
WEST VIRGINIA 
WYOMING 
USA/COAL DEPOSITS 
Overview of the energy minerals activity recommendation system 
for federal coal leasing, 2:44911 
1d quarterl 
eve it system: y summary, 
(FEA/B 71/136) monitoring 


USA/ECONO 
Final report - twenty-year projections of selected variables for 
the California Energy Resources Conservation and 
Development Commission (Using UCLA econometric model), 
2: 45647 ( 


Consensus forecast of U.S. 
year 2000, 2:45725 (ORNL/TM-5370) 


USA/ENERGY CONSERVATION | 
Energy Conservation R and D Objectives Workshop. 
Working papers, 2:45672 (CON 770908 PI) 
Energy Conservation R and D Objectives Workshop. Volume 2. 
Summary, 2:45673 (CONF-770305-P2) 
Social aspects of energy conservation. Study module IB final 
rt, 2:45676 (NP-21857) 
U ‘GY CONSUMPTION 
Synposis of proceedings: Energy Research and Development 
Administration public meeting, The Midwest Perspective”. 
tones energy choices for the future, 2:45664 (ERDA-76- 
System dynamics model of national energy usage, 2:45692 
(SAND-76-0415) “i 
SA/ENERGY DEMAND 
Consensus forecast of U.S. a Aad and demand to the year 
2000, 2:45690 (ORNL/TM-S53 
Supply of nonfuel minerals and abeclits for the united states 
ener Bee! 1975-90, 2:45662 
GY SOURCES 


U 
Our energy future. The role of research, development, and 
~ demonstration in reaching a national consensus on energy 
ly 2:45696 
UPPLIES 
Consensus of U.S. ener; 
2000, 2:45690 (ORNL/TM-5 
Our energy future. The role of i development, and 
demonstration in reaching a national consensus on energy 
2:45696 
is reality (Northwest USA), 2:45683 


ome Goatanotal Shelf oil and gas costs and production volume: 
their im a aa on the nation’s energy balance to 1990. Final 


Status of od fast b reactor programs, 2:45476 

USA/ GEOCHEMICAL SURVEYS 
Annual NURE report, 1976, 2:45094 (GJBX-11(77)) 
bag and preparation of wate: samples for 

geochemical reconnaissance, 2:45092 (DP-MS-77-11) 

Collection and preparation of wet and dry stream-sediment 
samples (In arid and semi-arid regions for National Uranium 
Resources Evaluation Program), 2:45104 (UCRL-79240) 

Data verification procedures (For National Uranium Resource 
Evaluation Program), 2:45091 (CONF-770314-12) 

Geostatistics (In National Uranium Resources Evaluation 
Program), 2:45090 (CONF-770314-9) 

Hydro Ti caster and stream-sediment reconnaissance program 
LLL, 2:45106 (UCRL-79243) 

a — geochemical reconnaissance, 2:45101 

-77-1 

of Ridge analytical program (For National Uranium Reserves 
Evaluation 2:45088 (CONF-7703 14-7) 

Operating summary of SRL Hydrogeochemical and Stream 
Sediment Reconnaissance program, 2:45093 (DP-MS-77-12) 

Uranium hydrogeochemical and stream sediment pilot survey of 
the Estancia Valley: Bernalillo, Santa Fe, San Miguel, and 
Torrance Counties, New Mexico (NURE program), 2:45103 
(LA-UR-77-1153) 

USA/GOVERNMENT POLICIES 
Plea for ro, 2:47019 (LA-tr-77-38) 

USA/LAND ATION 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 10. User's manual for area dragline 
macromodei, 2:44838 (FE-1520-110) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 11. User's manual for area shovel 
truck macromodel, 2:44839 (FE-1520-111) 

Economics of large-scale surface coal mining using simulation 
—: Final report, volume 12. User's manual for contour 
stri _ draglines macromodel, 2:44840 (FE-1520-112) 


— for ete minerals and materials by the United States 
energy industry, 1975-90, 2:45661 
oe of nonfue!l minerals and materials for the united states 
industry, 1975-90, 2:45662 
HEALTH 


and for environmental health. 
national health guidelines, issue No. 4, 2:46217 
USA/PUBLIC OPINION 
Energy Conservation R and D Objectives Workshop. Volume 1. 
Working papers, 2:45672 (CONF-770305-P1) 
}URFACE MINING 


Economics of large-scale surface coal mining manual ora 
modes. Final report, volume 10. User's manual for area ~~. 
macromodel, 2:44838 (FE-1520-110) 
Economics of large-scale surface coal mining simulation 
modes. Final report, volume 11. User’s manual for area shovel 
truck macromodel, 2:44839 (FE-1520-111) 
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USA/TOTAL ENERGY SYSTEMS 


Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 12. User’s manual for contour 
stripping with draglines macromodel, 2:44840 (FE-1520-112) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 13. User’s manual for cash flow 
analysis model, 2:44841 (FE-1520-113) 

Economics of large-scale surface coal mining using simulation 
models. Final report, volume 14. User's manual for dragline 
stripping micromodels, 2:44842 (FE-1520-114) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 15. User’s manual for shovel truck 
mining micromodels, 2:44843 (FE-1520-1 15) 

Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 16. User's manual for nonstripping 
mining function micromodels, 2:44844 (FE-1520-116) 

USA/TOTAL ENERGY SYSTEMS 

Total-energy cities in mild climates, 2:45642 

USA/URANIUM DEPOSITS 

Survey of lands held for uranium exploration, development and 
production in fourteen western states in the six month period 
ending December 31, 1976, 2:45096 (GJBX-33(77)) 

SSR 


See also UKRAINIAN SSR 
USSR/AGRICULTURE 
Effect of industrial wastes from polyvinyl chloride production on 
the soil and plants under conditions of a greenhouse experiment, 
2:46617 (ORNL-tr-4307) 
USSR/COAL DEPOSITS 
Deposit potential in East Siberia (35 refs), 2:44827 
USSR/COAL INDUSTRY 
Elaboration of an annual plan for the coal industry in conditions of 
an automated system of planning calculations, 2:44901 
USSR/ENERGY SOURCES 
Polar energy resources potential. Report prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, Second Session by 
the Congressional Research Service, Library of Congress, 
2:45663 
USSR/GOVERNMENT POLICIES 
Elaboration of an annual plan for the coal industry in conditions of 
an automated system of planning calculations, 2:44901 
USSR/HYDROELECTRIC POWER 
Ministry of power and electrification of the USSR. The pan- 
Soviet Red Banner Scientific-Research Institute of Hydraulic 
Technology, 2:45230 (PB-263202-T/SL) 
USSR/IRON ORES 
Deposit potential in East Siberia (35 refs), 2:44827 
USSR/LAND USE 
Effect of industrial wastes from polyvinyl chloride production on 
the soil and plants under conditions of a greenhouse experiment, 
2:46617 (ORNL-tr-4307) 
USSR/MINERAL RESOURCES 
Deposit potential in East Siberia og refs), 2:44827 
USSR/NATURAL GAS DEPOSITS 
Deposit potential in East Siberia (35 refs), 2:44827 
USSR/ORES 
Deposit potential in East Siberia (35 refs), 2:44827 
USSR/PETROLEUM DEPOSITS 
Deposit potential in East Siberia (35 refs), 2:44827 
USSR/WILD ANIMALS 
Status of wild reindeer in the USSR, especially the Kola 
Peninsula, 2:46347 
UTAH/AERIAL SURVEYING 
Aerial gamma-ray and magnetic survey of the delta area, Utah. 
1007 report. Volume 2 (U and Th reserves), 2:46702 (GJBX- 
18(77)) 
UTAH/COAL MINES 
Some engineering geologic factors controlling coal mine 
subsidence in utah and colorado (16 refs), 2:44852 
UTAH/ENERGY SOURCES 
Energy resources map of Utah a map), 2:46710 
UTAH/GEOMAGNETIC FIELD 
Aerial gamma-ray and magnetic survey of the delta area, Utah. 
Final report. Volume 2 (U and Th reserves), 2:46702 (GJBX- 
18(77)) 
UTAH/GEOPHYSICAL SURVEYS 
Aerial gamma-ray and magnetic survey of the delta area, Utah. 
Final report. Volume 2 (U and Th reserves), 2:46702 (GJBX- 


18(77)) 
UTAH/OIL SAND DEPOSITS 
Utah's to sand resource: Geology, politics, and economics, 
2:45 
UTAH/OIL SHALE INDUSTRY 
Environmental analysis of an oil-shale industry in the upper 
Colorado Region, 2:45081 
UTAH/RESOURCES 
Energy resources map of Utah (Multi-colored n.ap), 2:46710 
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UTAH/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 3. Area stripping with draglines 
using four corners region test case, 2:44831 1520-103) 
K DEVICES 


(University of Wisconsin Tokamak.) 
UWMAK DEVICES/DESIGN 
UWMAK-IIL, a noncircular tokamak power reactor design, 
2:46985 (EPRI-ER-368(Vol.1)) 
UWMAK DEVICES/ECONOMICS 
UWMAK-III, a noncircular tokamak power reactor design, 
2:46986 (EPRI-ER-368(Vol.2)) 
UWMAK DEVICES/MATERIALS TESTING 
UWMAK-III, a noncircular tokamak power reactor design, 
2:46986 (EPRI-ER-368(Vol.2)) 
UWMAK DEVICES/THERMODYNAMIC CYCLES 
UWMAK-III, a noncircular tokamak power reactor design, 
2:46986 (EPRI-ER-368(Vol.2)) 


VACUUM SYSTEMS/DESIGN 
UWMAKC-III, a noncircular tokamak power reactor design, 
2:46985 (EPRI-ER-368(Vol.1)) 
VALVES 
Coal Technology Program progress report, March 1977, 2:44739 
(ORNL/TM-5883) 
Isolating safety valve inside the containment (PWR), 2:45418 
VALVES/DESIGN 
Solenoid valves continue progress, 2:45543 
VAN DE GRAAFF ACCELERATORS/OPERATION 
NRL Van de Graaff operation, 1 January-31 December 1975 Final 
report, 2:46128 (AD-A-035747) 
VAN DE GRAAFF ACCELERATORS/RESEARCH 
PROGRAMS 
NRL Van de Graaff operation, 1 January-31 December 1975 Final 
report, 2:46128 (AD-A-035747) 
VANADIUM/BIOLOGICAL ACCUMULATION 
Vanadium in an area just outside Stockholm, 2:46250 
VANADIUM 46/BETA-PLUS DECAY 
Super-allowed Fermi 8 decay: The lifetimes of 7*Al/sup m/, “*V, 
and °4Co, 2:46851 
VANADIUM COMPLEXES/BINDING ENERGY 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbony! complexes, 2:46007 
VANADIUM COMPLEXES/CONFIGURATION 
INTERACTION 
Use of oxygen 1s binding energies and multiplicity-weighted C-O 
stretching frequencies to measure back-bonding in transition 
metal-carbonyl complexes, 2:46007 
VANADIUM OXIDES/BIOLOGICAL EFFECTS 
Effects of vanadium pentoxide on the incorporation of (2-'*C)- 
acetate into fungal lipids (**C tracer), 2: 1 
VAPOR CONDENSATION/OPTIMIZATION 
Experimental study of horizontal in-tube condensation, 2:46102 
VECTOR MESONS 
(Mesons with spin-one.) 
See also OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
PSI RESONANCES 
VECTOR MESONS/REVIEWS 
Does it ae that the A; does not exist, 2:46834 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
VEHICLES/CONTROL 
Right-turn-on-red. Volume I. Final technical report. Final report, 
Feb 1974-May 1976, 2:45806 (PB-262255) 
Right-turn-on-red. volume II. Executive summary. Final report, 
Feb 1974-May 1976, 2:45807 (PB-262256) 
VEHICLES/ENVIRONMENTAL EFFECTS 
Changes in Lappish reindeer herding in northern Finland caused 
by mechanization and motorization, 2:46344 
VEHICLES/EXHAUST GASES 
ANL/HIWAY: an air pollution evaluation model for roadways, 
2:46210 (ANL-76-XX-37) 
VEHICLES/FUEL CONSUMPTION 
Right-turn-on-red. Volume I. Final technical report. Final report, 
Feb 1974-May 1976, 2:45806 (PB-262255) 
ey volume II. Executive summary. Final report, 
‘eb 1974-May 1976, 2:45807 (PB-262256) 
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VENTILATION/CONTROL SYSTEMS 
Control of ventilation air in energy efficient systems, 2:45772 
VENTILATION/ENERGY CONSERVATION 
Control of ventilation to conserve energy while maintaining 
acceptable indoor air quality, 2:45773 
VENTILATION/ENERGY DEMAND 
Component and system simulation for energy-requirement 
calculations, 2:45756 
VENTILATION/OPTIMIZATION 
Control of ventilation air in energy efficient systems, 2:45772 
VENTILATION/STANDARDS 
Impact of ASHRAE ventilation Standard 63-73 on energy use, 
2:45770 
VERTEBRATES 
See also BIRDS 
FISHES 
MAMMALS 
VERTEBRATES/ENERGY CONSUMPTION 
Vertebrate bioenergetics: an annotated bibliography, 2:46270 
(EDFB/IBP-77/3) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETCH 
See VICIA 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES/ENERGY TRANSFER 
Single collision studies of vibrational energy transfer mechanisms, 
2:46790 
VICIA/BIOLOGICAL RADIATION EFFECTS 
Radiation-induced delays in cell progression in Vicia faba root 
meristems (X radiation, neutrons), 2:46545 
VICIA/CHROMOSOMAL ABERRATIONS 
Agglomerated nuclei in ultrasonicated Vicia faba roots: a partial 
elucidation of their derivation (Tritium tracer techniques), 
2:46435 
VIRUSES 
See also BACTERIOPHAGES 
Isolation and comparison of murine luekemia virus-related 
glycoproteins from AKR and New Zealand mice, 2:46410 
Leukemia studies, 2:46509 (UCLA-12-1082) 
VISIBLE RADIATION/WAVE PROPAGATION 
Weakly dispersive pulse propagation in lossy media, 2:46912 
VITAMIN D 
See also CHOLECALCIFEROL 
ERGOCALCIFEROL 
VITAMIN D/METABOLISM 
Influence of dietary calcium and phosphorus on intestinal calcium 
transport in rats given vitamin D metabolites, 2:46453 
VITAMIN D-2 
See ERGOCALCIFEROL 
VITAMIN D-3 
See CHOLECALCIFEROL 
VOID COEFFICIENT/CALCULATION METHODS 
Numerical study on applicability of Benoist’s diffusion coefficient 
to sodium void reactivity analysis, 2:45452 
VOLCANIC ROCKS/SAMPLING 


Research on the physical properties of geothermal reservoir rocks. 


Summary report on collection of samples of volcanic rocks for 
petrophysical studies. Progress report 1 (From the Snake River 
Plain, the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 
VOLCANOES/ELECTROMAGNETIC SURVEYS 
A time-domain electromagnetic survey of the East Rift Zone, 
Kilauea Volcano, Hawaii, 2:45311 (PB-262705) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX AUGMENTED TURBINES/AERODYNAMICS 
Innovative wind machines. Executive summary and final report, 
2:45339 (ERDA/NSF/00367-76/2) 
VORTEX AUGMENTED TURBINES/MATHEMATICAL 
MODELS 
Innovative wind machines. Executive summary and final report, 
2:45339 (ERDA/NSF/00367-76/2) 
VORTEX AUGMENTED TURBINES/PERFORMANCE 
TESTING 
Innovative wind machines. Executive summary and final report, 
2:45339 (ERDA/NSF/00367-76/2) 


WATER/ELECTRIC CONDUCTIVITY 
WwW 


WALLS/THERMAL CONDUCTION 
Sun, diurnal variation, and complex walls, 2:45302 
WASHINGTON/TE AL ECOSYSTEMS 
Vegetation of steep slopes in the shrub-steppe region of south- 
central Washington, 2:46268 (BNWL-SA-5 
WASHINGTON/VOLCANIC ROCKS 
Research on the physical properties of geothermal reservoir rocks. 
Summary report on collection of samples of volcanic rocks for 
trophysical studies. Progress report 1 (From the Snake River 
lain, the Columbia Plateaus, the Cascade Range, the Modoc, 
south central Nevada, and Jemez volcanic fields), 2:45307 
(COO-2908-1) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
STACK DISPOSAL 
WASTE DISPOSAL/REGULATIONS 
Deep well injection of industrial wastes: government controls and 
legal constraints (Book), 2:45828 
WASTE DISPOSAL/TECHNOLOGY ASSESSMENT 
Energy recovery from solid waste: a review of current 
technology. Final report, 2:45829 (PB-260633) 
WASTE HEAT/HEAT RECOVERY 
Combined thermal engine-heat pump systems for low-temperature 
heat generation, 2:45823 
Operating experiences with heat recovery in a Hamburg 
supermarket, 2:45799 
Saving of energy by utilizing the upper calorific value in gas-fired 
heating, swimming pool and domestic hot water service 
installation, 2:45825 
WASTE HEAT/MANAGEMENT 
Energy documents 12: report from the Research Commission on 
the use of heat (Seven papers), 2:45637 (ERDA-tr-287) 
WASTE HEAT/USES 
Energy documents 12: report from the Research Commission on 
the use of heat (Seven papers), 2:45637 (ERDA-tr-287) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE MANAGEMENT/SOLID WASTES 
Hazardous wastes, 2:45183 (PB-260089) 
WASTE OILS/DECONTAMINATION 
Recovery studies for plutonium machining oil coolant, 2:45171 
(RFP-2579) 
WASTE OILS/RECYCLING 
Method of rerefining oil by distillation and extraction, 2:44988 
WASTE PROCESSING PLANTS/OPERATION 
—_ and method for converting refuse to useful energy, 
:45 
Resource recovery from raw urban refuse, 2:45826 (BM-RI-7760) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/PURIFICATION 
Treatment of waste waters with peat moss, 2:46312 
WASTE WATER/RECYCLING 
An exploratory study of possible energy savings as a result of 
water conservation practices. Completion report, 2:45780 (PB- 
90 


2 
WASTE WATER/WASTE DISPOSAL 
Water — system of the Shell St~:age and Loading Spar, 
2:44 


WATER 
See also DRINKING WATER 
FRESH WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/AVAILABILITY 
Impacts of synthetic liquid fuel development: assessment of critical 
actors. Volume II. Analysis 76-129/2. SRI Project EGU-3505, 
2:45721 (ERDA-76-129/2) 
WATER/CHEMICAL ANALYSIS 
Rapid determination of uranium in natural waters by thermal 
emission mass spectrometry (For Uranium Resources 
Evaluation 2:45969 (GJBX-36(77)) 
The analysis of effluents and environmental samples from uranium 
mills and of biological samples for uranium, radium, and 
lonium. Supplementary material, 2:45967 (PB-260010) 
WATER/CHEMICAL REACTIONS 
Reaction products of coal-ash and limestone from fluidized bed 
combustors, 2:44825 
WATER/CORROSIVE EFFECTS 
Corrosivity of underground mine atmospheres and mine waters: a 
review and preliminary study (64 refs), 2:44851 
WATER/ELE IC CONDUCTIVITY 
Oak Ridge analytical program (For National Uranium Reserves 
Evaluation Program), 2:45088 (CONF-770314-7) 


WATER/FILM BOILING 


WATER/FILM BOILING 
Stable film boiling heat transfer from flat horizontal plates facing 
downwards, 2:461 
WATER/FLUID FLOW 
Flow studies for natural convection in liquids between a sphere 
and its cubical enclosure, 2:46 
WATER/METABOLISM 
Accumulation of water in reindeer during winter, 2:46464 
WATER/MONITORING 
Survey of c>oling tower water for asbestos fibers, 2:45112 (GAT- 


T-2641) 
WATER/MULTI-ELEMENT ANALYSIS 

Oak Ridge analytical program (For National Uranium Reserves 

Evaluation Program), 2:45088 (CONF-770314-7) 
WATER/NATURAL CONVECTION 

Flow studies for natural convection in liquids between a sphere 

and its cubical enclosure, 2:46105 
WATER/NEUTRON TRANSPORT 

Relative attenuation characteristics of some shielding materials for 

PuB neutrons (2.2 MeV), 2:46889 (LBL-6167) 
WATER/PH VALUE 

Corrosivity of underground mine atmospheres and mine waters: a 

review and preliminary study (64 refs), 2:44851 
WATER/POOL BOILING 

aes pool boiling of water-acetic acid-calcium chloride, 

2:46104 
WATER/PURIFICATION 

Practical aspects of the centrifugal flocculation of coal slurries, 

2:44879 
WATER/RADIATION MONITORING 

Annual environmental monitoring report: calendar year 1976 (*H, 
*38Pu, Mound laboratory), 2:46257 (MLM-2416) 

Environmental monitoring report: United States Energy Research 
and Development Administration, Oak Ridge facilities, calendar 
year 1976, 2:46261 (Y/UB-6) 

WATER/RADIOLYSIS 

LET dependence of transient yields in the pulse radiolysis of 
aqueous systems with deuterons and a particles, 2: 2 

Study of the superoxide radical chemistry by stopped-flow 
induced oxygen consumption 
beams), 2 

WATER/USES 

An exploratory study of possible energy savings as a result of 

water conservation practices. Completion report, 2:45780 (PB- 


260490) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HWLWR TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/FUEL CYCLE 
LWR fuel reprocessing and recycle. Progress report, January 1- 
March 31, 1977 (Off-gas treatment; !*°I adsorption; waste 
management), 2:45128 (ICP-1116) 
Origin and characteristics of low-level nontransuranic waste from 
the nuclear fuel cycle, 2:45159 (CONF-770512-9) 
WATER COOLED REACTORS/PIPES 
Flexibility factors for small (d/D< 1/3) branch connections with 
external loadings, 2:45395 (ORNL/Sub/2913-6) 
WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 
Factors that affect the calibration of turbines in single-phase flow, 
2:45529 (TREE-NUREG- 1082) 
WATER COOLED REACTORS/SPENT FUEL STORAGE 
LWR spent fuel disposition capabilities, 1977-1986. 1977 edition, 
2:45142 (ERDA-77-25) 
WATER GAS/PRODUCTION 
Oil shale retorting-gasification process (Patent), 2:45060 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/ENERGY EFFICIENCY 
Appliance efficiency program: water heaters, clothes washers, 
clothes dryers (For standards development in California), 
2:45779 (NP-21883) 
WATER HEATERS/NET ENERGY 
Using net energy methodology for energy plann am 6 tradeoffs of 
supply vs. end-use technologies. Meveraty Final report (New 
England as example), 2:45634 (FE-2443-1) 
WATER POLLUTION 
Heavy metal concentrations in organisms from an actively 
dredged Texas Bay, 2:46610 
Photolysis of 5-chlorouracil in natural waters, 2:46314 
WATER POLLUTION/AERIAL MONITORING 
Satellite and current drogue studies of ocean-disposed waste drift, 
44997 


WATER POLLUTION/BIBLIOGRAPHIES 
EPA reports bibliography quarterly. A listing of EPA reports 
entered into the National Technical Information Service, 
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Suen November, December 1976, 2:46221 (NTISUB/B-025- 


76/004) 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Heavy metal in Trondheimsfjorden, and the 
recorded ts on the fauna and flora, 2: 
Variations in the hepatopancreatic a-amylase ait in fishes 
exposed to some industrial pollutants, 2:46671 
WATER POLLUTION/BIOLOGICAL INDICATORS 
Determination of trace metals in Cladophora glomerata: C. 
glomerata as a potential biological monitor, 2:46315 
WATER POLLUTION/MONITORING 
Recording bioelectric action potentials of marine 
crustacea by remote electrodes: a bioassay procedure for 
monitoring hydrocarbon pollution, 2:46325 
WATER POLLUTION/RESEARCH PROGRAMS 
Annual report of the Robert A. Taft Sanitary Engineering Center, 
July 1, 1953 to June 30, 1954, 2:46223 (PB-260018) 
WATER POLLUTION ABATEMENT/LEGISLATION 


Coal, NPDES, and you, 2:44813 
WATER POLLUTION ABATEMENT/RESEARCH 
PROGRAMS 


Awards register: ts assistance programs. Volume II. Listing 
awards during January-June of 1976, listin ng state and local 
assistance awards. Final report, 2:46229 (PB-261980) 

WATER POLLUTION CONTRGL/COST BENEFIT ANALYSIS 

Quantifying benefits of pollution control: benefits of controllin 
a and =" pollution from energy production and use, 2:46337 

P-21 
WATER POLLUTION CONTROL/RESEARCH PROGRAMS 

Environment-oriented technology (Environmental effects of 
chemical, coal, and metals industries in German Federal 
Republic), 2:46211 (BMFT-FB-T-76-73) 

ATER QUALITY/BIOASSAY 

Water quality bioassay using selected protozoa. II. The effects of 
zinc on population growth of Eu pore 2:46613 

WATER QUALITY/COST BENE ALYSIS 

Coastal water protection, 2:46320 

WATER QUALITY/MONITORING 

Surface mine water quality control in the Eastern Kentucky coal 
fields. Water quality manual. Research and demonstration of 
improved surface mining techniques for the Eastern Kentucky 
coal fields, 2:44847 (PB-262578) 

WATER REMOVAL/MATHEMATICAL MODELS 

Problems of soil mechanics and drainage in open cast mining (12 

refs), 2:44864 
WATER VAPOR/SORPTION 

Alteration of Apollo 17 orange fines by adsorbed water vapor, 
2:45989 

Interaction of gases with lunar materials (12001): textural changes 
induced by sorbed water (Sorption of H2O, Nz, and COs), 


2:45990 
WATERFLOODING/COMPARATIVE EVALUATIONS 
The estimated recovery potential of conventional source domestic 
crude oil, 2:44924 (PB-260407) 
WATERFLOODING/PERFORMANCE 
Case history: waterflood es predicted by pulse testing 
(Kelsey field in south Texas), 2:44950 
AVE ENERGY CONVERTERS/OPERATION 
Optimum operation of improved wave-power converter, 2:45334 
WAVE POWER/FEASIBILITY STUDIES 
Wave power-nodding duck wave energy extractors, 2:45333 
(UNC-SG-76-04) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES/BIOSYNTHESIS 
Lipid composition, function and metabolism in marine organisms, 
2:46376 (UCLA-12-1082) 
WAXES/CHEMICAL PROPERTIES 
Differences among Ozokerites, 2:45078 
WEAK CHARGED CURRENTS/DECAY 
Final states in charmed particle decays, 2:46825 (COO-2220-102) 
WEAK INTERACTIONS/ISOSPIN 


Final states in charmed particle decays, 2:46825 (COO-2220-102) 
WEAK NEUTRAL CURRENTS/DECAY 
Final states in charmed particle decays, 2:46825 (COO-2220-102) 
WELDED JOINTS/FAILURES 
Study of the unusual failure of milliwatt generator strength 
members, 2:45207 
WELDED JOINTS/RELIABILITY 
Welding the liquid metal fast  Somatore 2:45481 
WELDED JO OINTS/STRESS SION 
Evaluation of near-term BWR First semiannual 
— report, April-September 1976, 2:45394 (NEDC-21463- 


See WELDED JOINTS 
WELL CASINGS/REMOTE SENSING 
Improved Birdwell Casing Finder, 2:45019 


180S 


OCT. 15, 1977 


DRILLING 
See also ROTARY DRILLING 
WELL DRILLING/DRILLING FLUIDS 
Investigation of the effect of ph perenne mys cellulose esters on 
— properties of clay by the electroosmosis method, 
WELL LOGGING 
See also PRODUCTION LOGGING 
rvice Unit: an int logging system, 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
M fluids uclear magnetic 
lethod of selecting oil recovery n 
resonance measurements (Patent), 2: sanst 
WEST VIRGINIA/ACID MINE DRAINAGE 
Combination limestone-lime treatment of acid mine drainage (6 
refs), 2:44783 
WEST VIRGINIA/GEOPHYSICAL SURVEYS 
Stress state determinations in West Virginia and Kentucky, 


Pricetown site (ERTS/LANDSAT imagery of Princetown area 


of West Virginia), 2:46706 (TID-27604) 

Stress state determinations in West Vir, ae Kentucky, Baden 
site (ERTS/LANDSAT ima, area of West 
Virginia), 2:46707 (TID-27605) 

WEST VIRGINIA/LAND RECLAMATION 
Cea governing head-of-holiow fill mining practices, 
WEST VIRGINIA/SURFACE MINING 

Economics of large-scale surface coal mining using simulation 
modes. Final rt, volume 8. Mountain top removal mining 
— Appalachia-West Virginia test case, 2:44836 (FE-1520- 


WESTVACO PROCESS 
Development of the Westvaco activated carbon process for SOx 
recovery as elemental sulfur. Volume II. A: Final 
wulitt Jan 1971-Jun 1974, 2:45833 (PB-263627) 
DWARF STARS/MAGNETIC FIELDS 
Degenerate equilibrium stellar configurations with a frozen-in 
magnetic field, 2:46732 
WH DWARF STARS/STAR MODELS 
Cosmic objects and elementary particles, 2:46734 
WIGGLER MAGNETS/ELECTROMAGNETIC RADIATION 
Effect of electron beam on radiation from wigglers, 
2:46144 (BNL-tr-653) 
Investigation of radiation behavior as a function of wiggler, 
parameters, 2:46143 (BNL-tr-650) 
WIGGLER MAGNETS/PERFORMANCE 
Orbits and fields in the helical wiggler, 2:46168 
WILD ANIMALS/BEHAVIOR 
Observations of wolf predation on barren ground caribou in 
winter, 2:46354 
WILD ANIMALS/BICLOGICAL RADIATION EFFECTS 
Behavior and mortality of free-ranging raccoons, snowshoe hares, 
and striped skunks after ex to 300 R ¥ radiation, 2:46564 
WILD ANIMALS/RADIATION MONITO 
Nevada Applied Ecology Group procedures handbook for 
environmental transuranics, 2:46291 (NVO-166(Vol.1) 
Nevada Applied Ecology Group procedures handbook 
environmental transuranics, 2:46292 (NVO-166(Vol.2)) 
WILD ANIMALS/RADIOACTIVITY 
Environmental status of the Hanford Site for CY-1976, 2:46255 
(BNWL-2246) 
WILD ANIMALS/RADIONUCLIDE KINETICS 
Accumulation, distribution, and decrease rate of iron-55 in 
reindeer in Finnish Lapland, 2:46585 
WILD ANIMALS/SAMPLING 
Environmental status of the Hanford Site for CY-1976, 2:46255 


Diffusion amie low wi 
WIND POWER PLANTS, ULATIONS 

Barriers to the use of wind energy machines: ath oe re 
regulatory regime and a preliminary assessment of 

litical/societal problems, 2:45335 (PB-263576) 
WIND TURBINES/AERODYN YNAMICS 

An estimate of the interaction of a limited array of windmills, 
2:45336 An 77-13539) 

Wind tunnel measurements of the tower shadow on models of the 
ERDA/NASA 100-kW wind turbine tower, 2:45341 (N-77- 
13534) 

e t 
for on energy applications. Progress report, 2:4534 rf aaa 


X-RAY FLUORESCENCE ANALYSIS/POLARIZED 


WIND TURBINES/PERFORMANCE TESTING 
Comparative wind tunnel investigation of sail profiles for 
windmills, 2:45340 (N-77-13012) 
WIND TURBINES/REGULATIONS 
Barriers to the use of wind energy machines: med et po 
regulatory regime and a preliminary assessment of some 
problems, 2: 45335 (PB-263576) 
TURBINES/TURBINE BLADES 
Self-regulating composite bearingless wind turbine. Final 
June 3, 1975-June 2, 1976, 2:45337 (COO/2614-76/1) 
Self-regulating composite bearingless wind turbine. Executi 
summary, June 3, 1975-June 2, 1976, 2:45338 (C00/2614.76/2) 
WINDOWS/COST BENEFIT ANALYSIS 
Resource optimization using life-cycle cost-benefit analysis, 
2:45270 (CONF-7504120- 
WINDOWS/COVERINGS 
Analysis of double-draped fenestration configurations, 2:45766 
Energy conservation through the use of exterior shading of 
fenestration, 2:45764 
WINDOWS/DESIGN 
Design of windows, 2:45272 (CONF-7504120-) 
WINDOWS/HEAT LOSSES 
Acrylic plastic glazing: properties, characteristics, and engineering 
data, 2:45763 
Calculation of thermal radiative ed of glass, 2:45765 
WINDOWS/RADIANT HEAT TRANSFER 
Energy conservation through the use of exterior shading of 
fenestration, 2:45764 
Selec shading to reduce cooling demand. 
tion Oo so) ing to reduce i > 
2:45300 (CONF-7504120-) 
'ORKERS 


See PERSONNEL 
WYOMING/OIL SHALE INDUSTRY 
Environmental analysis of an oil-shale industry in the upper 
Colorado Region, 2:45081 
WYOMING/SURFACE MINING 
Economics of large-scale surface coal mining using simulation 
modes. Final report, volume 9. Multiple an tppin seam mining 
using Green River region test case, 2:4483 1520-109) 
Economics of large-scale surface coal mining using simulation 
models. Final report, volume 7. Area stripping with shovels and 
— using Powder River region test case, 2:44835 (FE-1520- 


107) 
Perennial forage to sodium and magnesium 
sulfate in mine ol spoil (5 2:44803 


x 


X CHROMOSOME 
See HETEROCHROMOSOMES 
2X DEVICES/TRANSPORT THEORY 
Quasi-linear transport model for mirror machines, 2:46932 
XENON 136 REACTIONS/COULOMB EXCITATION 
Dynamic polarization potential for Coulomb excitation effects on 
heavy-ion scattering, 2:46858 
X-RAY DETECTION/DIELECTRIC MATERIALS 
Radioconductivity of insulators: their potential for ionographic 
imaging, 2:46169 (COO-1105-233) 
X-RAY DETECTION/IMAGE INTENSIFIERS 
X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
X-RAY DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 


X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
X-RAY DETECTION/PHOTOGRAPHIC FILM DETECTORS 
X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
X-RAY DIFFRACTOMETERS/PROGRAMMING 
Sandia FOCAL-77, 2:47034 (SAND-77-0128) 
X-RAY DIFFRACTOMETERS/RADIATION DETECTORS 
X-ray detectors for diffraction studies and their use with 
synchrotron radiation, 2:46170 (COO-3120-14) 
X-RAY EQUIPMENT/RADIATION DOSES 
Comparison of radiation exposures from ic dental x-ray 
units. Final rt, 2:46556 (PB-263194 
X-RAY FLUO) ANALYSIS/DATA ANALYSIS 
SAP3: a computer program for x-ray fluorescence data reduction 
for environmental samples, 2:45966 (BNWL-2193) 
X-RAY FLUORESCENCE ANALYSIS/POLARIZED BEAMS 
General Chemistry Division quarterly report, October-December 
1976, 2:45960 15644-76-4) 


181S 
(BNWL-2246) 
WIND/VELOCITY 
Diffusion under low windspeed conditions near Oak Ridge, 
Tennessee | of nuclear | stack | 


X-RAY RADIOGRAPHY/RADIATION DETECTORS 


X-RAY RADIOGRAPHY/RADIATION DETECTORS 
Radioconductivity of insulators: their potential for ionographic 
imaging, 2:46169 (COO-1105-233) 
X-RAY SPECTROMETERS/DESIGN 
Development of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape ie, of x-rays emitted 
from hot plasmas, 2:46937 (COO-4021-1) 


Y 


Y CHROMOSOME 
See HETEROCHROMOSOMES 
YANG-MILLS THEORY/SOLITONS 
Path integral quantization of solitons, 2:46841 (COO-2220-100) 
YAYOI REACTOR/NEUTRON SPECTRA 
Fission spectrum averaged cross sections of some threshold 
reactions measured with fast ‘yayoi'’, 2:46857 
/ ELECTRON MICROSCOPY 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:46384 
YEASTS/GENETICS 
Transcription and organization of yeast mitochondrial DNA, 
2:46441 


ZEA MAYS 
See MAIZE 
ZERO GRADIENT SYNCHROTRON 
See ZGS 
ZERO POWER REACTORS/REACTOR KINETICS 
— of anisotropy of diffusion coefficient in a fast reactor, 


(12.7-GeV protron synchrotron at Argonne.) 
ZGS/ANTIPROTON BEAMS 
be noe 1 GeV/c separated beam at the Argonne ZGS, 
13 


ZGS/KAON BEAMS 
= 1 GeV/c separated beam at the Argonne ZGS, 
133 
Intense low-momentum kaon beam at the Argonne ZGS, 2:46132 
ZINC/BIOLOGICAL ACCUMULATION 
and chromium in polished and unpolished 


ZINC/BIOLOGICAL EFFECTS 

Effect of sublethal concentrations of zinc on reproduction in the 
zebrafish, Brachydanio rerio Hamilton-Buchanan, 2:46677 

Plant ecology, 2:46285 (UCLA-12-1082) 

Some effects of copper, cobalt, cadmium, zinc, nickel, and 
chromium on growth and mineral element concentration in 
chrysanthemum, 2:46623 

Synergistic effects of cadmium and salinity combined with 
constant and cycling ne aang apm on the larval development of 
two estuarine crab species, 2:4659 

Water quality bioassay — selected protozoa. II. The effects of 
zinc on population growth of Euglena gracilis, 2:46613 
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ZINC/ECOLOGICAL CONCENTRATION 
Cadmium and zinc additions to Wisconsin soils by 
fertilizers and wastewater sludge application, 2:46286 
Effects of mine drainage on the River Hayle, Cornwall. Factors 
affecting concentrations of copper, zinc, and iron in water, 
sediments and dominant invertebrate fauna, 2:46324 
ZINC/TOXICITY 
Effect of pH on tolerance of Hormidium rivulare to zinc and 
copper, 2:46621 
Revegetation of metalliferous mine spoil contaminated by lead and 
zinc, 2:46637 
ZINC/UPTAKE 
Interaction between cadmium, mercury, and zinc: administered 
subcutaneously in a single injection, 2:46655 
ZINC CHLORIDES/CATALYTIC EFFECTS 
Direct zinc chloride hydrocracking of sub-bituminous coal and 
regeneration of spent melt, 2:44756 
ZINC HALIDE PROCESS 
Direct zinc chloride hydrocracking of sub-bituminous coal and 
regeneration of spent melt, 2:44756 
ZINC-CHLORINE BATTERIES/CATHODES 
Engineering design and cost analysis of chlorine storage concepts 
for a zinc-chlorine load-leveling battery. Final report, 2:45611 
(PB-262016) 
ZINC-CHLORINE BATTERIES/DESIGN 
Control of generation of chlorine feed from chlorine hydrate for 
use in a metal chlorine electric energy storage device (Patent), 
2:45615 
Engineering design and cost analysis of chlorine storage concepts 
for a zinc-chlorine load-leveling battery. Final report, 2:45611 
(PB-262016) 
ZINC-CHLORINE BATTERIES/PERFORMANCE TESTING 
Evaluation of a 1-kWh zinc chloride battery system. Interim 
report, 2:45619 (PB-260683) 
ZIRCALOY 2/PHYSICAL RADIATION EFFECTS 
Effect of pre-hydriding on post-irradiation ring-tensile properties 
of zircaloy-2 cladding tubes, 2:45402 
ZIRCALOY 2/TENSILE PROPERTIES 
Effect of pre-hydriding on post-irradiation ring-tensile properties 
of zircaloy-2 cladding tubes, 2:45402 
ZIRCALOY 4/OXIDATION 
A study of Zircaloy-4-steam oxidation reaction kinetics. Final 
report, 2:45918 (PB-260693) 
ZIRCONIUM/PHYSICAL RADIATION EFFECTS 
Precision rectifier detectors for ac resistance bridge measurements 
with application to temperature control systems for irradiation 
creep experiments, 2:45923 (ORNL/TM-5715) 
ZIRCONIUM/REFINING 
Electroslag melting process, 2:45873 (PB-263219) 
ZIRCONIUM BASE ALLOYS/EMBRITTLEMENT 
Susceptibility of cold-worked zirconium-2.5 wt. percent ni 
alloy to delayed hydrogen cracking, 2:45916 (N-77-11156) 
ZIRCONIUM OXIDES/INHALATION 
Chromosome aberrations induced in Syrian hamster lung cells by 
inhaled *°*PuOQ2-ZrOz particles, 2:46578 
ZOOPLANKTON 
See also COPEPODS 
CRUSTACEANS 
PROTOZOA 
ZOOPLANKTON/MORTALITY 
Effects of the water soluble fractions of No. 2 fuel oil on the 
— and behavior of coastal and oceanic zooplankton, 
2:46614 


ZYGOTES 
See EMBRYOS 
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